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Abstract. 14 species of shrews are described from the Early and early Middle Pleistocene 
of the Betfia Karstic Complex. Sorex minutissimus ZIMMERMANN, 1780 and Neomys cf. 
newtoni HINTON, 1911 were found in Romania for the first time. The systematic position 
of the above-mentioned taxa, their measurements, illustrations and diagrams are given. 
The transformations and a paleoecological interpretation of shrew associations in the Bet- 
fia region is also presented. 


Key-words: fossil mammals, Insectivora, Soricidae, Early and early Middle Pleistocene, 
Romania. 


Barbara RZEBIK-KOWALSKA, Institute of Systematics and Evolution of Animals, Polish 
Academy of Sciences, Stawkowska 17, 31-016 Kraków, Poland. 
e-mail: rzebik@isez.pan.krakow.pl 


I. INTRODUCTION 


The Betfia Karstic Complex (fissure-filling system and former caves) containing a very rich 
vertebrate faunas is situated near the city of Oradea in Romania. It was known since the beginning 
of this century by the Hungarian name of Püspókfürdó. The fauna of this complex was studied by 
several authors more extensively, however, by Elena TERZEA from the Speological Institute in Bu- 
charest. More than thirty years she studied rodents and carnivores and published their descriptions 
as well as the lists of accompanying faunas and the stratigraphic position of particular localities. The 
papers of last years (TERZEA 1994, 1995a and b) recapitulate her studies on this subject. In the last 
years Нік and VENCZEL (1998 a and b) published also the papers on rodent fauna from the Betfia-IX. 


The lists of mammalian species given by TERZEA (eg. 1973a, 1983, 1988 etc.) contain also 
names of insectivors although so far this group of mammals has been not studied. The present paper 
is the first of two concerning Insectivora from Betfia Karstic Complex and describes the Soricidae. 
The second one will deal with Talpidae and Erinaceidae. 


The age and the chronology of particular Betfia localities is based here on the biochronology 
given by TERZEA in her last papers (1994 and 1995a, b). Besides the different time scale (eg. *Mam- 
malian Ages" scale) TERZEA also uses the regional chronostratigraphy of the Netherlands (Eburo- 
nian, Waalian, Menapian, Bavelian, Cromerian). To compare the transformation of shrew fauna 
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with those giving by TERZEA for other mammals this scale is also cited below although, according 
to some authors, it is not correct on account of the distance separating both areas and different mate- 
rial used for its construction (pollen). Concerning Betfia-IX there is some disagreement in its dating 
between TERZEA and HÍR and VENCZEL (personal communication). HiR and VENCZEL are sure that 
they excavated exactly the same fissure as TERZEA because they consulted the place with TERZEA's 
collaborator Dr JURCSÁK. They distinguish two main layers in B-IX. The lower layer (B-IX/C) is, 
according to them, a little older than the upper one (B-IX/B), althougt this age difference is unim- 
portant. The list of rodents in B-IX/B is nearly the same as in the B-IX of TERZEA. According to 
TERZEA, hers as well as HÍR's and VENCZEL’s materials of B-IX come from two different fissures. 
She thinks that their B-IX/C may be in reality younger than they suppose, contemporaneous with 
B-VII/1. That way it would be a little younger than the B-IX of hers (see TERZEA 1995a, Table 1). 
As the fauna of shrews is exactly the same in B-IX of TERZEA and in B-IX/B and B-IX/C of HÍR and 
VENCZEL I decided to treat them as belonging to one locality of the same age. B-IX could be a little 
older than B-VII/1 because, although both localities contain such Miocene/Pliocene survivors as 
Asoriculus and Petenyia, they are only in a vestigal quantity in B-VII/I. 

In the present paper measurements were taken according to the pattern presented in REUMER 
(1984). The highest number of identical elements (е. g. right first lower molars, M) has been as- 
sumed to be the minimum number of individuals - MNI. 

The material that this paper deals with, comes from the excavations carried out by the Speologi- 
cal Institute “Е. Racovitza", together with the Museum of Oradea, in seven fossiliferous localities at 
Betfia and it was kindly made available to me for study purpose, by Dr Elena TERZEA. 

Most fossil materials mentioned in this paper are housed in the collections of the Institute of 
Speology “Emil RACOVITZA" (ISER) in Bucharest and a big part of Betfia-IX material is in the Mu- 
seum in Oradea (Muzeu Tarii Crisurilor - MTC), in Romania. 

Comparative specimens marked MF/ belong to the Institute of Systematics and Evolution of 
Animals (ISEZ) Polish Academy of Sciences in Kraków (Poland). 

I am particularly grateful to Drs. Elena TERZEA, Janos Нік and Marton VENCZEL who gave me 
the Insectivora materials to study. Гат indebted to Mr. Marek KAPTURKIEWICZ for the illustrations. 


H. SYSTEMATIC, PART 


Family Soricidae FISCHER VON WALDHEIM, 1817 
Subfamily Soricinae FISCHER VON WALDHEIM, 1817 
Tribe Soricini FISCHER VON WALDHEIM, 1817 


Genus Sorex LINNAEUS, 1758 


Sorex minutus LINNAEUS, 1766 


Materia l. The list of the material is given in Table I. It contains remains of maxillae and 
mandibles with processes except the angular process and teeth (or isolated upper and lower teeth) 
with the exception of A! — A?, M? and А). 

De:sverd ption of иша егп da Ine dran wa th 
other European population $. А description of detailed morphology and 
synonymy of the fossil S. minutus can be found in REUMER (1984) and RZEBIK-KOWALSKA (1991). 
The remains from the Betfia localities mentioned above differ in size and morphology neither be- 
tween them nor from other fossil European populations. They also agree in these features with recent 5. 
minutus collected on Polish territory. 

Measurement з. Зее Tables II and Ш. 


Soricidae of Betfia 


3 
Table I 
Sorex minutus LINNAEUS, 1766 
Number of fragmentary | Number of fragmentary Minimum 
Localities maxillae and detached | mandibles and detached | Total number of 
upper teeth lower teeth individuals 
Betfia-XIII І 22 23 5 
Betfia-X 0 | 1 1 
Betfia-Xl 0 3 3 l 
Betfia-IX 8 129 137 58 
Betfia-VII/1 16 78 94 13 
Betfia-V 0 3 3 1 
Betfia-VII/3 9 35 44 4 
Betfia-VII/4 0 | 1 | 
Table II 
Sorex minutus LINNAEUS, 1766. Dimensions of upper dentition (in mm). 
Betfia- XIII Betfia-IX | Betfia-VII/1l Betfia-VII/3 
ME UND. 85 | min. | x | шах. | n |min. | x |max.| n |min. | x | max. | n | sd | cv | min. | x pmax.| m 
L (bucc) | 1.13*| = ЕРЕ ЕЕ СЕТ ШЕКЕ 
I'  Loftalon | | | 0.63; - | 1 | - | - | - [058] - | I 
А Н of talon =. 3| I | | 0.81 | - 1 - - = |091| - | 
дз Г (осей) | | 0.62 | 0.64 |0.67| 2 
W (occl.) 0.60 | 0.61 10.631 2 | | 
4 Т.(сесі.) 0.48 | 0.52 |0.56| 2 Е 
А  W (ocel.) | - | 0.54 | 0.55 |0.57| 2 | | ^ 
A L(occl) | | | | 0.52 = l = ae | 
W(occl) | - | | 520) UE m 0.59 | — 1 - |042| - bei | 
P мес) |, > 11.151 = | 1.121 1.99 1382510921 | 139.5 E OO 82612007 L 1164 1.26]. 2 
L(max.) | | 1.21 | 1.24 |1.27| 5 |1.13 | 1.19 | 124| 7 |0.04|3.36 | 1.15 | 1.23 | 1.35 | 4 
MI L (med.) | 0.97 | 1.01 |1.05| 5 | 0.85 | 0.94 | 1.00 | 8 10.05 | 5.32 | 0.92 | 0.93 | 0.95 | 4 
W {шакшы ыы жне! |1227 | 1.31 /1.40/. 4 | 1.21 | 1.29 137; 7 | 0.06 | 4.65 | 135 | 1.37 | 1.39 | 4 
L (max.) о a Men! ЕЕ УГЕ I MES КЕЛ ооа ГІ 
M? L (med.) | [10:92 10.93. 1094| 5 | = 10| = 1 | - | - | = 10.80] - | 1 
W (max.) EE ANS es Е ЖЕТ Іле) Pe P n e Rd RA ІК 


* — specimen slightly damaged 


Systematic position a ned Xl Ss ur Бн, t Ои A very small 
size of the specimens, fissident I', A? totally visible from the buccal side of the maxilla, P* with high 
parastyle, big L-shaped protocone and weak hypocone, M'-M? with high metalophs, narrow on the 
top and bending towards the anterior coronoid process, weak or absent coronoid spicule, high inter- 
nal temporal fossa continuing to the tip of the coronoid process, high condyloid process, the mental 
foramen placed below Py/MI or below the trigonid of M, (but not farther than M, protoconid), tri- 
cuspulate, delicate I; with weak cingulum, M,-M; with high endoconid crests and mesoconids in 
unworn teeth, M; with basined long talonid provided with hypoconid and entoconid allow us to con- 
sider them to be S. minutus. 


Another small Sorex species such as S. subminutus described by SULIMSKI (1962) from the 
Early Pliocene of Weze 1 in Poland, S. praeminutus described by HELLER (1963) from the Biharian 
of Deinsdorf in Germany and S. biharicus described by TERZEA (1970) from the Late Pleistocene in 
Romania are not considered as good species because their size and characters lie within the range of 
variation of S. minutus (see JAMMOT 1977, RZEBIK-KOWALSKA 1991). 
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Sorex minutus LINNAEUS, 1766 
| 
| Betfia-XIII Betfia-X Betfia-XI Betfia-IX 
| rmi. x | max |n | sd | cv тіп. x пах. n тіп. x jmax, n umin| x |max.| n | sd | cv 
| ENEE = ze) === | = ны не Ee 5 
| ' W(bucc.) | 0.69 | 0.71 | 0.75 | 3 | - - И LE — | 0.60 | 0.66 | 0.72| 7 | 0.04 | 6.06 
| р L(bucc. | 0.69 | 0.80 | 0.91 | 3 - = | — | — |- 1 0.85 | 0.90 | 0.94 10 | 0.03 | 3.33 
| ^ W(occl) | 0.41 | 0:51 | 0.61 | 3 | = = — | = bs 0.49 | 0.52 |0.54| 6 | 0.02 | 3.85 
| M L (occl.) | 1.06 | 1.19 | 1.26 | 6 |0.07| 5.88 = | — | - | 1.07] 1.20} 1.28) 44 | 0.04 | 3.33 
| ' W(occl.) | 0.64 | 0.69 | 0.74 | 5 | - = — | — | 0.63 | 0.67 | 0.73 | 43 | 0.03 | 4.48 
| M: L(occl.) | 1.03 | 1.08 | 1.13 | 7 10.03 | 2.78 - 1.10} — | 1 | 1.00 | 1.05 | 1.111 57 | 0.02 | 1.90 
| ^" W(occl.) | 0.59 | 0.65 | 0.70 | 7 |0.04| 6.15 | - RER 0.66 0.67 0.68 2 |0.58 | 0.63 | 0.68 | 52 | 0.03 | 4.76 
| M L (bucc.) | 0.85 | 0.92 | 0.96 | 5 | - - = | - | - | - | - 10.94] - | 1 10.85 1 0.92 | 1.00| 31 | 0.04 | 4.35 
| ^ W(occl.) | 047 | 0.51 | 0.55 | 5 | - - — a al nc 0.49] — | 1 10.46 | 0.52 | 0.60 | 28 | 0.03 | 5.77 
| M; L(occl)| - 3.11 - 1| - - ЕЕ - |= |- | = 12.96 3.12|3.25| 12 | 0.09 | 2.88 
| H of mandible 
| below M; 0.88 | 0.93 | 0.98 | 8 |0.03| 3.23 | — 10.831 - | 1 | — | = | = | = 10.74 10.89 1.00! 89 | 0.06 | 6.74 
| H of ascending 
| ramus - 3.05 ZN) 1 | - - = |\- \=-|=- | - | - |- | - 12.96 | 3.14 | 3.34 | 16 | 0.10 | 3.18 
| W of coronoid | 
[process - - - = | — - - I - | = |—- | - | - |- 10.44 | 0.57 | 0.65 | 19 | 0.06 | 10.53 | 
IH of condyloid 
| process 1.35 | 1.40 | 1.46 | 3 | - - — | — |— |— | = |138_— | 1 1 1.24 | 1.39 | 1.54 | 19 | 0.07 | 5.04 
| W of interarticular] 
Larea О 1 32) е = ОБО Е 10.361047. 57128 |015 | 10:64 


S. biharicus described from Romania is known so far only from its type locality, Cave Magura. 
According to TERZEA (1970) it differs from S. minutus by the presence ofthe bicuspide A, which in 
S. minutus is essentially unicuspid. Unfortunately, in the rich material of the smallest Sorex from 
Betfia, not one A, has been found and the problem of S. biharicus validity 1$ still open. 


S. minutus, recently widely distributed in Eurasia, is also very widespread as fossil, from nearly 
all countries of Europe (RZEBIK-KOWALSKA 1998). Its oldest remains were found in the Early Plio- 
cene localities (MN14, MNI5) of Poland (RZEBIK-KOWALSKA 1991), Germany (DAHLMANN and 
STORCH 1996), Hungary (REUMER 1984), Romania (RADULESCU et al. 1995) and Slovakia (FEJFAR 
1966). The Late Pliocene and Pleistocene European localities also yielded abundant remains of this 
shrew (RZEBIK-KOWALSKA 1998). The species did not change much during this long period. 


Sorex minutissimus ZIMMERMANN, 1780 


Materia 1. The list of specimens is given in Table IV. It contains two first lower incisors 
I, and two fragments of mandibles, one with M;-M; and the second with а coronoid and part of the 
condyloid processes. 


Table IV 
Sorex minutissimus ZIMMERMANN, 1780 
Number of fragmentary | Number of fragmentary Minimum 
Locality maxillae and detached | mandibles and detached | Total number of 
upper teeth lower teeth individuals 


Betfia-VII3 | 0 4 [EA 1 
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Table III 
Dimensions of lower dentition (in mm) 
Betfia-VII/1 Betfia-V Betfia-VII/3 Betfia-VIV4 | 
Е р T Т Е | 
min. X max een sd cv |min.| x |тах.| n |min.| x |max.| n sd cv |min.| x |max. | 
2.82 | 2.84 | 2.86 | 2 _ _ _ E - - - - = = - = _ - = - 
0.58 | 0.65 | 0.72 | 5 - - - - - = | 0.62 | 0.65 | 0.69 | 2 - - - - = = 
0.81 | 0.86 | 0.92 | 2 - = E = = E - - | 
0.46 | 0.49 | 0.51 3 - IK - - - zm 
1.10 | 1.19 | 1.24 | 19 | 0.04 | 336 | - _ _ = | 1.06 | 1.18 | 1. - = 
0.59 | 0.66 | 0.72 | 19 |0.04|6.06| — = = — | 0.60 | 0.66 | 0.73 = = 
0.96 | 1.04 | 1.11 | 20 | 0.04 | 3.85 | - 1.13 | - 1 0.98 | 1.02 - - 
0.54 | 0.61 | 0.67 | 20 | 0.04 | 6.56 | — |067| - 1 0.60 | 0.62 - - 
0.82 | 0.90 | 0.95 | 4 _ _ _ _ _ — | 0.92 | 0.96 _ 1 
0.47 | 0.52 | 0.59 | 4 - - - - - - | 0.51 | 0.55 - 1 
35003 КӨШ ДЫ ЫЕ ME - - - - 
— _|— = 
0.73 | 0.89 | 1.03 | 62 | 0.07 | 7.86 | 0.86 | 0.87 | 0.89 i 2 |0.81 | 0.88 - = 
| 2.58 | 2.95 | 3.14 | 6 223 8.47 | - mI - 1226 | 2.85 - - 
0.48 | 0.56 | 0.64 | 7 | 0.05 | 8.93 | - = | - | A 0.51 - - 
IIe - - - 11.23 - - 
| 
0.40 | 0.48 | 0.53 | 8 10.04 | 8.33 | - |046) - 1 10441046 [0.51] 4 | - | - | - | - | - | = | 


Description of the material and comparison with 
specimens from another countries. A detailed description of most 
mandible and dentition elements of fossil S. minutissimus as well as its distribution in time and 
space in Europe are given in RZEBIK-KOWALSKA (1991, 1995). The specimens from Betfia-VII/3 
do not differ essentially from other known remains of this form. 


Measurements. See Table У. 


Table V 


Sorex minutissimus ZIMMERMANN, 1780. 
Dimensions of mandible and lower dentition (in mm) 


Betfia-VII/3 
IL | n 
I L (bucc.) 1 
W (Бисс.) 2 
L (occl. 1 
М eun 1 
M. L (occl.) 1 
& W (occl.) | 1 
м, L (bucc.) 1 
W (occl.) 1 
Me L(ocl) | 1 
Н of mandible below M; 2 
H of ascending ramus 1 
W of interarticular area 1 
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Systematic position and distribution. Very small size, 
comparatively massive mandible with distinct external temporal fossa and a clear coronoid spicule, 
mental foramen situated below the buccal re-entrant valley of M; and not farther to the front of the 
mandible than the tip of its protoconid, a comparatively low condyloid process, massive I; and M; 
with a short talonid indicate that these remains belong to S. minutissimus. It differs from S. minutus 
first of all by a shorter and more massive I, and by a more posterior position of the mental foramen 
(see Figs.1 and 2). 


Fig. 1. Difference in morphology of I, and the position of the mental foramen in Sorex minutus (A, C, E) and Sorex minutis- 
simus (B, D, Е). A — right mandible with I;-M, from Poland (Recent), B — right mandible with I,-M; from East Siberia (Re- 
cent), C — right mandible with P,-M; from B-IX, spec. no. 32 (МТС); D - right mandible with M;-M; from B-VII/3, spec. 
no. 3 (ISER), E - right mandible with I, from B-IX, spec. no. 17 (МТС), Е - left I; from B-VII/3, spec. no. 4 (ISER). 
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Fig. 2. Scatter-diagram showing the length (L) and height (H) (bucc.) of Ij in Sorex minutissimus from Mamutowa Cave in 
Poland (black tringle), B-VII/3, ISER (black circle), Eastern Siberia, Recent (black squares) and Sorex minutus from Po- 
land, Recent (white circles), B-XIII, ISER (cross), B-IX (black/white circles). 


Today S. minutissimus is widely distributed from Finland in the west to eastern Siberia and Sak- 
halin Island in the east (JUDIN 1989). During the cold periods ofthe Pleistocene, however, it occured 
much more in western and southern Europe (RZEBIK-KOWALSKA 1998). It was found at the end of 
the Early Pleistocene in localities of Poland (RZEBIK-KOWALSKA 1991) and Germany 
(KOENIGSWALD 1973), in the Middle Pleistocene in localities of northern France (JAMMOT 1974) 
and Bulgaria (POPOV 1989) and during the Late Pleistocene it was still present in France (H. DE 
BALSAC 1940), Germany (BRUNNER 1957, MALEC 1978, HAHN and KOENIGSWALS 1977), Poland 
(RZEBIK-KOWALSKA 1991) and England (RZEBIK 1968) and in the Holocene in the High Tatra 
Mountains in Slovakia (SCHAEFER 1970). 

The discovery, for the first time, of S. minutissimus remains in the cold period of the end of the 
Early Pleistocene as far south as Romania (Betfia-VII/3, Bavelian, probably a cooling event be- 
tween two mild phases, see p. ) and in the Middle Pleistocene of Bulgaria confirms our supposition 
about the possibility of its presence throughout Europe if only the conditions were suitable. It with- 
drew to the northeast (to its present range) at the end of the last glaciation. 


Sorex runtonensis HINTON, 1911 


Materia 1. The list of material is given in Table VI. It contains fragments of maxillae and 
mandibles with all kinds of teeth and processes except for the angular process. 

De ser pst duod о. уе material and, com parıson, with 
other European population s. The original, although limited description is to 
be found in the paper of HINTON (1911). More details on specimens from West Runton were added 
by HARRISON (1996). The description of mandibles and lower teeth of S. runtonensis from Poland 
was also given by RZEBIK-KOWALSKA (1991). 

Specimens from Betfia localities do not differ much in their morphology from other European 
populations, although these from Betfia-XIII, X and XI are a little smaller. 

As the description of S. runtonensis 1 does not exist, isolated specimens of I! from Betfia locali- 
ties could only tentatively be referred to this species as they are distinctly bigger than these of S. mi- 
nutus and smaller than these of S. araneus. The apex of I' and its pointed talon are placed at a sharp 
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Table VI 
Sorex runtonensis HINTON, 1911 
= P 
Number of fragmentary | Number of fragmentary Minimum 
Localities maxillae and detached | mandibles and detached Total number of 
| upper teeth lower teeth individuals 
E T T 
Betfia-XIII 2 34 | 36 8 
Betfia-X 3 L 15 18 | 3 
Betfia-XI 2 16 18 4 
Betfia-IX 85 432 517 137 
Betfia-VII/l 75 303 378 40 
Betfia-V 4 74 78 15 
Betfia-VII/3 74 835 909 d 104 
Betfia-V11/4 4 21 25 3 


angle. Its posterior buccal cingulum is present along the entire margin and it is wide but not very 
well pronounced. Vestigial fissidency is visible. Upper unicuspids are rare in European collections 
but they seemed to decrease regularly in size posteriorly, or А“ is more or less the same size as A”. 
As in all described specimens P" and upper molars from Betfia look similar. P^ has a well developed 
parastyle and protocone. The protocone is placed in the central part of the anterior side of the tooth 
and it is connected to the hypocone by a curving crest. The hypocone is individualised from the lin- 
gual cingulum. M! and М”, subquadrate in shape, have well developed hypocones and indistinct 
metalophs. M! is larger than М”. The posterior emargination of P^, M! and M? is moderately devel- 
oped. М? is large in its lingual side and has a well developed protocone basin. The hypocone is pres- 


ent but is not directly connected to the protocone. 


The mandible of S. runtonensis is rather delicate. In general, the coronoid process is tall and 
narrow, although some specimens have wider tips. This part ofthe mandible (the coronoid process) 
seems the most variable in size and morphology. The greatest difference between the highest and 
the lowest ascending ramus have been found in specimens from Betfia-IX and V and it equals 
0.45 mm (n = 88 and 18 respectively), and between the widest and the narrowest tip of the coronoid 
process in specimens from Betfia-IX where it equals 0.35 mm (n = 91). It turned out, however, that 
this variability is not greater than in specimens of the recent S. araneus from Poland studied for 
comparison. These values equal correspondingly 0. 49 mm and 0.31 mm (n = 39). For the morpho- 
logical variety of the coronoid and condyloid processes from Betfia see Figs 3 and 4. 


The external temporal fossa is deep and provided with a longitudinal bar parallel to the posterior 
border of the process. It reaches to the level of the upper sigmoid notch. The coronoid spicule is 
small and very close to the coronoid process tip. The internal temporal fossa is high and triangular, 
its shallow part extends to the tip of the process. In some specimens this fossa is provided with a 
horizontal bar. The condyloid process is rather high. As a rule two mandibular foramina are placed 
under the posterior corner of the internal temporal fossa although some authors (e. g. HARRISON 
1996) write about only one. External pterygoid fossa and pterygoid spicule are moderately devel- 
oped. The mental foramen lies under the trigonid of M). Tricuspulate I; and A, are long. M; is big- 
ger than M; and its buccal cingulum is more undulate. The molars are characterized by a high 
endoconid crests. М» is unreduced. 


Measurement s.See Tables VII and VIII. 


Systemat исро sition and distrib ut io mihe dimensions 
and morphology of upper teeth and of the coronoid and condyloid processes refer these medium size 
(intermediate between S. minutus and S. araneus) specimens of Sorex to S. runtonensis. According 
to VAN DER MEULEN (1973), JAMMOT (1977) and HARRISON (1996) three other Sorex species of 
medium size (S. aranoides HELLER, 1930, S. helleri KRETZOI, 1959 and S. kennardi HINTON, 1911) 
are synonyms of S. runtonensis. 
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Fig. 3. Morphological variability of the coronoid process in Sorex runtonensis from Betfia-IX (A-E) and Sorex araneus from 
Poland, Recent (F-I); A — spec. no. 126, B — spec. no. 129, C – spec. по. 191, D ~ spec. no. 158, E — spec. no. 183 (all B-IX 
specimens from MTC). 


As mentioned above, dimensions of specimens from Betfia-XIII, X and XI are a little smaller 
than these of the typical population from West Runton (HINTON 1911, JANOSSY 1965) or of most 
other populations described from Europe (RZEBIK-KOWALSKA 1972, 1991, VAN DER MEULEN 
1973). Such small dimensions has 5. bor described by REUMER (1984) from the Early Pliocene Osz- 
tramos 9 in Hungary but also known from the Late Pliocene and the Early Pleistocene localities. 
However, the morphology of upper teeth and of the ascending ramus of the mandible in S. bor and 
S. runtonensis are different. Specimens from all localities of Betfia are characterized by prominent 
hypocones in the upper P^ and in molars as well as by a longitudinal bar in the external temporal 
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fossa. On the other hand, hypocones of correspondent teeth in S. bor are weakly developed or absent 
and its external temporal fossa is devoid of a longitudinal bar. 


As similar small minimal dimensions for S. runtonensis were already cited by JANOSSY 1965 
for specimens from Villány 8 in Hungary (see diagram Fig. 5) the specimens from Betfia-XIII, X and 
XI have been tentatively included to this species. 


ЕТІ 
ES 


1mm 


Fig. 4. Morphological variability of the condyloid process in Sorex runtonensis from B-VII/3, ISER (A-D) and Sorex ara- 
neus from Poland, Recent (E-I); A — spec. no. 133, B - spec. по. 149, С — spec. no. 205, D — spec. по. 206. 


Sorex runtonensis HINTON, 1911. 


| Betfia-XIII Betfia-X Betfia-XI Betfia-IX 
| min. | x |max| n |min.| x max.| n Lmp | x [max | n min. | x | мах. | n sd су 
L (bucc.) - - - = 1.56| - 1 = = 
! Loftalon| = | = 0.94 | 0.96 | 0.9812 | - | - 
| Hoftalon| | - | - = = = = = = L š OT БЕГ dee = 
АА (осе) | = 2.25 | - l = = 
| L (occl.) - - - - - - - - |076| - l = E 
А W (occl) a И ee 
Ve L (occl.) Г = 0.73 | 0.74 | 0.76 | 3 - - 
А W (occl.) Se es = веро 0732: 3 - |- 
|. — L(occl) B 0.62|0.6410.67| 2 = - 
^ W (occl) SU ENTE Пт DISSE dee 
m L (occl.) = = = = = = = = 0.50 | 0.54 | 0.57 | 4 - _ | 
^ W (ocel.) | c | = 1053: ШЕ В 
ke L(occl.) | - | - | - 0.37 | 0.49 | 0.54 | 5 и = 
| Массе араа Edel не Кн Е Si Si Hee AIRE 
eeh RE ES Ze ee eier eelere 0104-2492. 
| L(max) .|125.|127|129|-2 |129|1.35|1.40 | 3 |.1[30 | 1.32 | 1:35 |. 2 |1.26|134|139| 22 1.0.09 | 6.72 
м’ L(med.) |102|103|105| 2 | 1.07 | 1.09 | L11| 3 | 1.00 | 1.02 | 1.05| 2 |0.93 | 1.06 | 1.12 | 22 |0.04 | 3.77 
| W (тах.) | 1.39 | 1.40 | 1.42 | 2 |154|155|156| 2 | 1.46 148|1.50| 2 |1.41 | 1.50 | 1.60 | 21 | 0.06 | 4.00 
| L(max) | 1.18 | 1.19 | 1.20| 2 -|- = | - |143] 119| 1.28 | 15 |0.04 | 3.36 
M^  L(med) | 0.87 | 0.89 | 0.92 | 2 n am Dee 0.93 | 0.98 | 1.04 | 16 | 0.03 | 3.06 
| W (max) | 1.30 | 1.34 | 138| 2 | 1.34 | 1.39 | 1.50 | 14 | 0.04 | 2.88 
o Emax.) | arse EIL 
| W (max. = E = - ТАТ = l - = 


* — specimen slightly damaged 
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orex araneus (u-v); ТӘНГЕ eistocene: a - West Runton, E n=1) HINTON 1911, b — est Runton, England (n=21) 
JANOSSY 1965, c — Villány 8, Hun T ish JÁNOSSY 196 alesiaki 1A, land n=7) RZEBIK- KOWALSKA 199] 
e — Stránská Skala Czech Republie (n ) RZEBIK-KOWALSKA 1399, f— B-XIII (n2 reg SISCH h- B-XI (n=1), i— B- IX 
ig 00) j = В-УШІ (n=22), (n=18), | - B-VII/3 Gre 70), m -Monte Peglia, Italy (n- M AN DER MEULEN 1973; 
ar iddle Pleistocene: n — Kozi Grzbiet, Poland (n=1 0) ZEBIK-KOWALSKA 1991; Middle Pleistocene: о — B-VII/À 
E ту); Plio/Pleistocene boundary: idm Kadzielnia, Poland ias RZEBIK-KOWALSKA 1991; Early/Middle Pleistocene: r — Kozi 
rzbiet, Poland (n=15) RZEBIK-KOWALSKA 1901: Middle Pleistocene: s — Verbeshnitsa, Bulgaria (n=10) POPOV 1988, t — 
Morovitsa Cave, Bulgaria (n=7) POPOV 1989; Recent: u — Poland (n=39), v — Hungary (n=60) (all Betfia specimens from ISER). 


ШЕ 5. Minimum- тахт diagram of the en act lata pe Sorex runtonensis (а-о), Sorex subaraneus (р p-t) and 


Table VII 
Dimensions of upper dentition ап mm) 

Betfia — УПИ Betfia-V Betfia- ТІ Betfia-VII4 | 
min; | aa max. n sd | cv | тіп.) x тах. | n min. X max. n sd | cv mum х тах. | n | 
1.53 | 1.63 | 1.76 | 11 | 0.07 | 4.29 1.42 | 1.55 | 1.70 | 46 | 0.07 | 4.52 
0.71 | 0.92 | 1.06 | 22 | 0.07 | 7.61 | - = = = | 0.71 | 0.83 | 1.00] 55 | 0.06 | 7.23 
0.99 | 1.07 | 1.19 | 17 | 0.07 | 654 | - = - = | 1.02 | 1.15 | 1.29 | 46 |005 | 435| - |122| - bet 
NE = 
0.70 | 0.74 10.79 | 4 = 1 Ж 
| 0.61 | 0.71 |076| 4 | - - = 0.70 | - 1 
0.62 | 0.67 | 0.74 | 4 - | - = | 0.70 | - l 
0.59 | 0.68 | 0.76| 3 | — = | = | = eM S сд | | | | 
0.62 | 0.63 064 4 - = 062 = 1 | 
0.53 | 0.61 | 0.6614 | — = = - ee | 0 GUN = 1 |. 
0.38 | 0.49 | 0.56 | 4 0.532] = | 
0.42 | 0.49 | 0.52 | 4 | | 0.49 | 0.52 | 0.56 | 2 
0.41 | 0.46 | 0.53 | 6 | 0.05 10.87 | | 0525) = 1 - = = = = = 
0.47 | 0.53 | 0.60 | 7 | 0.04 | 7.55 | (DS ee ый | 
1.30 | 1.38 | 1.48 | 17 | 0.05 | 3.62 | 1.44 | 1.47 | 1.50 | 2 | 1.30 1.43 | 1.52 | 52 | 0.06 | 420 
1.26 | 133 | 1.44 | 21 | 0.04 | 3.01 | 1.30 | 1.36 | 1.45 | 4 | 1.30 | 1.35 | 1.42 | 34 | 0.04 | 2.96 | 1.32 | 1.37 | 1.42 | 2 
0.94 | 1.03 | 1.12 | 22 | 0.05 | 4.85 | 0.90 | 1.03 | 1.12| 4 | 0.97 | 1.05 | 1.15 | 41 | 0.04 | 3.81 | 1.04 | 1.07 | 1.12 | 3 
1.39 | 1.49 | 1.60 | 21 | 0.06 | 4.03 | 1.43 | 1.53 | 1.63 | 4 | 1.41 | 1.53 | 1.70 | 30 | 0.07 | 457 | 1.53 | 1.57 | 1.67| 2 
1.13 | 1.18 | 1.23 | 12 | 0.04 | 3.39 | - | 1.28 | = 1 | 1.17] 1.21 | 1.30 | 14 | 0.03 | 248 
0.92 | 0.96 | 1.05 | 13 | 0.04 | 4.17 | - | 0.97 | - 1 | 0.95 | 0.98 | 1.04 | 15 | 0.02 | 2.04 
1.27 | 1.39 | 1.46 | 14 | 0.06 | 4.32 | - | 1.52 | - 1 |1.33 | 1.44 | 1.53 | 12 | 0.06 | 4.17 

wea E Жасы А Eh E 
1 ШІ ШЕР l 
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Sorex runtonensis HINTON, 1911. 


Betfia-XIII Betfia-X Betfia-XI Betfia-IX 


min.| x (тах. n | sd | cv [min| x (max. n | sd | cv imin| x тах. п | sd | cv | min.| x тах n | sd | cv 
І (Басс) | — | — | - |- | — | = | = | 3.251 — 11| - | - 13.04 (3.27 |3.47 15|0.1113.36 
W (bucc.)| — [0.81] — | 1 - | - —1-]079| — | 1| = | - 10.66 10.7610.84 34 10.04 5.26 
L (bucc.) | - |- | — | - | = — | — 10.81 10.88 10.93 1010.04 |4.54 | 
Г (Бисс.) | - | - _ 0.99 |1.05/1.16/3010.05 4.76 
W (occl.) 0.57 | 0.66|0.75| 37 10.04 16.06 
L(occl.) |1.28|1.3211.38| 11 10.03] 2.27 11.30 1.33 | 1.361 4 | — | - 11.25] 1.30 1.36. 3 | — | - | 1.25 |1.33/1.42184/0.04 3.01 
W (occl.) | 0.70 10.7710.84 11 10.04 5.19 [0.73 0.76 0.80 BN es alle 10;7010,7010-70 129 = 0.69 | 0.78 10.851189] 0.03 3.85 
L(occl) |1.1311.16/1.20| 13 |0.02| 1.72 1.13] 1.20 |1.26] 5 | — | - 1.10: 1.18 1.25| 9 10.04 |3.39| 1.10 | 1.17 1.25188 0.03 2.56 
W (occl.) | 0.68 |0.72|0.75| 13 0.021 2.78 10.671 0.73 10.79] 5 | — | — 10.70/0.74 [0.77] 9 | 0.03 14.05] 0.63 0.72 |0.80/190| 0.03 14.17 
L (bucc.) |0.92/0.98|1.02| 6 |0.03|3.06 1.02 1.02 1.03 2 | — | — 10.98] 1.01 1.04 6 | 0.03 12.97 0.88 |0.0911.12194 10.04 4.04 
W (occl.) | 0.54 |0.5810.62| 6 10.03 5.17 10.571 0.58 10.60! 2 | — | — 10.561 0.59 10.63 6 | 0.02 3.39 0.48 |0.57 0.62 93 | 0.03 5.26 
dch, Г. (осе) | - |- | — | — | — | - | — | — = de es 3.30 |3.47|3.71| 57 0.09 |2.59 


| below M; 1.00 11.07|1.16| 20 |0.05 4.67 1.03 1.12 | I.18 13 10.05 4.46 1.02 1.08 1.17 10 | 0.05 |4.63| 1.00 | 1.09 1.27289] 0.05 |4.59 


| ramus 3.59 |3.62|3.66| 2 | - | - 3:56 3733872 | - | — | = 1372] - | 1| = | = 13.47 13.7013.92| 88/0.10 2.70 


| process 0.67 |0.6910.721 2 | - | - 10.701 0.70 10.701 2 | — | — | - 10.691 — |1 | - | - 10.55 10.72 10.901 9110.0719.72 


| process = 11.531 - | 1 |= |160| = |1 | — | = | = 11.62] — | 1] — | — 11.43 |1.57|1.80|57 10.08 |5.09 


The oldest record of S. runtonensis in Europe is given by MAIS and RABEDER (1984), who cited 
it from Deutsch-Altenburg 30A in Austria, locality dated from the Pliocene/Pleistocene boundary. 
Besides, this species is known from localities of other 11 countries, dated from the Early to the Late 
Pleistocene (RZEBIK-KOWALSKA 1998). In general, the remains from the Late Pleistocene were de- 
scribed as belonging to 5. kennardi HINTON, 1911. HARRISON (1996) proving, that 5. kennardi is 
one more synonym of S. runtonensis. 


In Romania S. runtonensis was already mentioned by TERZEA (1994) from Betfia-VII/3. 
Sorex cf. subaraneus HELLER, 1958 
Materia l. The list ofthe material is given in Table IX. It contains isolated upper teeth Г 


and P^ and fragments of mandibles with all teeth with the exception of A; and processes except of 
the angular process. 


Table IX 


Sorex cf. subaraneus HELLER, 1958 


Number of fragmentary | Number of fragmentary Agé 
Localities maxillae and detached | mandibles and detached | Total ы wa 
upper teeth lower teeth of individuals 
| Betfia-XIII 0 9 2 5 
Betfia-IX 2 7 9 4 
Betfia-V 0 1 | | 
Betfia-VII/3 5 4 5 Я 
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Table VIII 


min.| x max. n | sd | cv | min. X max. | n | sd | cv | min. x тах. | n | sd cv | min. X max. [n | sd cv 
== =| LS 1 MIN. | IT 
3.1113.32/3.56| 8 (0.164.821 — - - |-| - - |3.21 | 3.42 | 3.62 | 5610.11| 3.22 - 
0.74 /0.80/0.88| 41 10.03] 3.75 | 0.76 | 0.79 0.84 | 4 _ — 10.74 | 0.81 | 0.88 |144/0.03| 3.70 = 0.85 = 1| - - 
0.74 10.8510.97| 10 10.071 8.23 | 0.73 | 0.76 | 0.79 |2| - - | 0.90 0.986|1.04| 3| - E - - - l-l- - 
0.88 1.01/1.14| 15 |0.07 6.93 | 099 | 103 | 108]2| - | - 1.06 | 1.08 | 1.13 | 810.02, 1.85 - 
0.54 |0.6610.79| 16 10.06 9.09 | 0.66 | 0.69 | 0.72 |3| - —_| 0.65 | 0.70 | 0.74 | 1010.04! 5.71 - - - |-|- - 
1.28 |1.36|1.43| 67 10.03] 2.21 | 1.27 | 1.33 | 1.39 |15 0.04 | 3.01 | 1.30 | 1.36 | 1.44 |157/0.03| 221 | 1.36 | 1.39 | 142 12| — - 
0.69 0.78/0.90| 72 10.04 5.13 | 0.78 | 0.81 | 0.86 |17| 0.02 | 2.47 | 0.74 | 0.81 | 0.89 |156 |0.03| 3.70 0.81 | 0.83 | 0.84 | 3| - = 
1.07 |1.19}1.28] 69 0.04) 3.36} 1.12 | 1.16 | 1.22 |23 0.03 | 2.59 | 1.15 | 1.20 | 1.30 |17310.03| 2.50 | 1.16 | 1.20 | 124 | 5| — | - 
0.63 |0.72 0.79 72 0.031 4.17| 0.67 | 0.74 | 0.79 |25 0.03 | 4.05 | 0.67 0.75 | 0.80 |176/|0.03| 4.00 | 0.72 | 0.76 | 0.79 | 5| — - 
0.88 10.9811.05 31 0.04 4.08 | 0.95 | 1.00 | 1.09 | 9 | 0.04 | 4.00 | 0.90 | 1.00 | 1.06 | 58 |0.03| 3.00 | 0.98 | 098 | 098 12] — E 
0.48 10.5710.64] 31 10.03] 5.26 | 0.53 | 0.59 0.66 |10 0.04 | 6.78 | 0.56 | 0.60 | 0.67 | 58 |0.02| 3.33 | 0.58 | 0.58 | 0.59 12] = 
13.35 |3.54|3.74| 14 0.10] 2.82 | 3.34 | 3.46 | 3.56 | 6 | 0.09 (260 [3.4 | 3.50 | 3.61 | 8 |0.08| 2.29 = 3.49 - l| - 
1.03 |1.13]1.31/180/0.09| 7.96 | 1.10 | 1.16 | 1.27 |56| 0.04 | 3.45 | 1.10 | 1.19 | 1.30 |36510.04| 3.36 | 1.14 | 1.18 | 1.23 11810.03| 2.54 | 
3.47 13.7413.91| 22 0.12 3.21 | 3.63 | 3.83 | 4.08 |18! 0.13 | 3.39 | 3.77 | 3.93 | 4.07 | 70 |0.08| 2.04 | 3.93 | 3.97 | 401 12| - - 
0.60 0.74/0.91| 34 10.07, 9.46 | 0.69 | 0.78 0.92 [22| 0.05 | 6.41 | 0.67 | 0.79 | 0.90 | 99 |0.07| 8.86 | 0.73 | 0.77 | 0.87 | 5 | - - 
1.35 11.50[1.67| 21 10.09|6.00| 1.41 | 1.54 | 1.67 |15| 0.06 | 3.90 1.43 | 1.57 | 1.73 | 65 |0.08| 5.09 =| = E 
= LENS ———— НАК. ——— ШЕНЕ И АГЕ ÁÓ—nds—À— ——)—— í— A) 


Description of the material and comparison with 
other European populations.The original description is given by HELLER 
(1958) and more detailed by RZEBIK-KOWALSKA (199]). 


As seen above specimens of S. cf. subaraneus from Betfia are very scarce and incomplete. In 
morphology they do not differ from other European populations and from the Recent Sorex araneus 
LINNAEUS, 1758. 


Their upper P* is characterized by a large parastyle, large protocone and distinct hypocone. The 
prominent hypocones are also present in upper molars M! — M? but their metalophs are of the mod- 
erate height. As in typical S. subaraneus the ascending and horizontal rami of the mandible are com- 
paratively massive and their coronoid process, although variable, is comparatively wide. The 
internal temporal fossa is high. The condyloid process varies in height, but its interarticular area is 
always wide. The entoconid crests of lower molars are not very high. 

On the other hand the specimens from all Betfia localities are on the average smaller than other 
fossil populations known so far from Europe and the ascending ramus of their mandible is evidently 
lower. 


The specimens from Betfia localities do not differ much between themselves, although the 
youngest ones seem to be a little bigger. 


Measuremen t s.See Table X and XI. 


Systematic position and distribution. The size of 
specimens which are somewhat bigger then these in S.runtonensis present in the same Betfia locali- 
ties and the shape of the coronoid and condyloid processes which, altough variable, are more mas- 
sive and wider from these in S. runtonensis of the same localities refer these specimens to 5. 
subaraneus (RZEBIK-KOWALSKA 1991). However their evidently smaller dimensions than those 
known in S. subaraneus arouse some problems. It is interesting, however, that most species from 
Betfia seem to be on an average smaller, than their counterparts from other parts of Europe, e. g. 
from Poland. Maybe it is the result ofthe southern position of the Betfia localities. This species was 
probably very rare in Romania during the Early and Middle Pleistocene. 
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Table X 
Sorex cf. subaraneus HELLER, 1958. Dimensions of upper dentition (in mm) 
Betfia-IX Betfia-VII/3 
min. X | max. 1 n min | X max. n 
| L(bucc.) Е z | Е = 3 | PES = | 
I  Loftalon = E | - - - 0.98 - | 
H of talon = Ser E HE 2 | 
P: L (bucc.) NERIS 146 | 149 1.53 4 


" — specimen slightly damaged 


Table XI 
Sorex cf. subaraneus HELLER, 1958. Dimensions of mandible and lower dentition 
(in mm) 
Betfia-XIII Betfia-IX Betfia-V Betfia-VII/ 
SIS 
min | x | max. n | min. | x „max. | n | min. X max. | п | шт. | x | max. | n 

I L (bucc.) | | | | = 
W (bucc.) = = АВЕ = = = ui | Е ие LE 
P L (bucc.) | | 1.2 ІЗ - | za = 
i W (occl.) IE | | 0.69 Eris died mem 
" L (occl.) Zo а go aoe TRI TIS ee | 

W (occl.) = O87 = 10820850882 = йв = E = |087) = a 
M L (occl.) _ _ = ИБ T ЕТЕ | 

d W (occl.) | KEE Н *_ Жол КЕ 

| | атр == 
M L (bucc.) | 1.06 - | 
š W (occl.) - =ы ааа a A 0.65 | - |1 | ME ZA Br = Se 
| | 

|H of mandible below М; 1.34 | 1.35 | 136 | 2 | 120 | 125 | 130 | 4 | - |132| - | 1 [1.34] 1.35 | 136 | 2 
| | 
ІН of ascen- ding ramus Ж | 4.09 | - 1213295! |2396:1:3987| 22 40 | — | 
| 
| W of coronoid process |= |086| = 11 0.76 | 0.77 | 078 | 2 | ERI 
f T ! [ | - _ — — 
| | 
IH of condyloid process 1.60 | 1.69 | 1.78 | 2 
|W of interarticular area - |061| — | 1 | 0.56 | 0.61 | 067 | 2 ШӨ ма 


* — specimen slightly damaged 


S. subaraneus was described by HELLER in 1958 from the German Middle Pleistocene locality 
Erpfingen. Today it is known from many European localities (RZEBIK-KOWALSKA 1998). The old- 
est specimens refered to S. subaraneus come from Montoussé 5 in France, dated to the Late Plio- 
cene (ММ17) (CLOT et al. 1976). The youngest remains of this species, from the Late Pleistocene, 
were cited from La Combe Grenal, also from France (JAMMOT 1977). In Romania S. subaraneus 
was mentioned from the Middle Pleistocene of the Gesprengberg Cave (TERZEA 1983) and 
Feldioara-Cariera and Rotbav-Dealul Tiganilor (RADULESCU and SAMSON 1985). The comparison 
of S. subaraneus from those localities with specimens from Betfia was impossible because Roma- 
nian authors give neither description nor measurements. 


The morphological variability in S. subaraneus and in other Pleistocene Sorex species [see 
Sorex (Drepanosorex) margaritodon] are generally known and their discrimination presents prob- 
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lems. According to JAMMOT (1977) morphologically variable S. subaraneus could be ancestral to 
the extant S. araneus, S. coronatus and may be other chromosome races of S. araneus. According to 
palaeontological data, however, S. subaraneus and S. araneus coexisted in the Pleistocene 
(RZEBIK-KOWALSKA 1998). 


Genus Sorex LINNAEUS, 1758 
Subgenus Drepanosorex KRETZOI, 1941 
Sorex (Drepanosorex) praearaneus KORMOS, 1934 


Material The list ofthe material is given in Table XII. It contains upper teeth such as I’, 
A, P^ and M! — M? and fragments of mandibles with all types of teeth and processes with the excep- 
tion of the angular process. 


Table XII 
Sorex (Drepanosorex) praearaneus KORMOS, 1934 
ү S 
| Number of fragmentary | Number of fragmentary Minimum 
Localities | maxillae and detached | mandibles and detached | Total | number of 
upper teeth lower teeth individuals 
[Betfa-XIll | 7 43 50 9 
| Betfia-X 2 | 3 SN 2 
HERE TNI ad ER —— jen 2i 


Description oo T the material and comparison with 
other European population $. The original description of this species is to be 
found in KORMOS (1934) and the amended diagnosis, detailed description, systematic position, ge- 
neric status and synonymy were published by REUMER (1984, 1985). A description of the upper 
jaws, missing in REUMER’s papers, is presented in the paper by RZEBIK-KOWALSKA (1991). 


In general, dimensions of S. (D.) praearaneus from Betfia-XIII, X and XI lie within the range of 
variation of the European populations and, in general, their morphology is also compatible with 
other populations of this species. However, in specimens from Betfia-XIII, X and ХІ the degree of 
exoedaenodonty seems to be a little higher, the hypocones in last upper premolar P^ and upper mo- 
lars M' — M? are more robust and the mental foramen in the mandible is situated more anteriorly, not 
below the trigonide of M, as mentioned by REUMER (1984) but below the P4 or BAM: transition (in 
only one specimen from Betfia-XIII the mental foramen was situated below the trigonid of the Mj). 
There are no size and morphological differences between specimens from particular localities of 
Betfia. 


Measuremen t s.See Tables XIII and XIV. 


Systematic Dosen and distributi o n. Such characters 
as comparatively large size, the presence of a fissident upper Г, the exoedaenodonty and a some- 
what weaker pigmentation of the dentition, the large condyle and the presence of a high entoconid 
crest in the lower molars allow us assign specimens from Betfia-XIII, X and XI to the subgenus 
Drepanosorex. Their dimensions, limited robustness and exoedaenodonty refer them to 5. (D.) 
praearaneus. This species is known from the Late Pliocene (MN17) localities of Hungary, Poland 
and The Netherlands, the Early Pleistocene of Poland, The Netherlands, Italy and Ukraine and the 
Middle and Late Pleistocene of Ukraine (RZEBIK-KOWALSKA 1998). 
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Table XIII 
Sorex (Drepanosorex) praearaneus KORMOS, 1934. 
Dimensions of upper dentition (in mm) 
Betfia-XIII Betfia-X 
a mine] x | max. n min x max. n 
L (bucc.) - 1.94 = l = = E = 
Г Loftalon| - 1.13 = l = E E = 
H of talon - 1.31 - l = = = = 
be L(occl.) | 0.58 0.64 0.68 3 z = = = 
W (occl.) | 0.68 0.74 A 0.79 JE B = d B z: 
р“ L(bucc) | 1.61 1.68 1.74 4 E 1.75 - l 
L(max) | 1.50 1.53 1.55 2 = 1.55 = l 
M! L(med.) | 1.21 1.22 1.24 2 = 1.31 - | 
W (max.) 1.70 1.78 1.86 2 - 1.84 E ] 
L (max.) E 1.27 - l z 1.35 = l 
М? L (med.) = 1.03 - | = 1.10 = l 
W (max.) = 1.66 - l = 1.52 = l 
Table XIV 
Sorex (Drepanosorex) praearaneus KORMOS, 1934. Dimensions of mandible and 
lower dentition (in mm) 
Betfia-XIII Betfia-X Betfia-XI 
min. x | max. n sd — min x |max. min. | x |max.| n 
; UR) RIDES I SE DE euer Een | 
: W(buc.) | 0.95 | 099 | 102 | 6 | 003 | 3.03 iiA s nuo le | 
Ау. L (bucc.) ТООБО | 4 - = 1.23 M 1 
e L (bucc.) 1:142 1.250 MSA ИОК TROOS Cn = ai ert quadr ТЕ | 
^  W(occd) | 0.81 | 0.89 | 096 | 7 | 0.05 | 5.62 | - = 4 = EES | 
M L (occl.) 148 | 155 | 1031) 15: 0 004 [12-585 = = E 1.51 | 154 | 157 | 2 
1 
W (occl.) | 0.91 | 0.98 | 1.04 | 15 0.04 | 4.08 E - =al- 0.99 | 1.01 | 1.03 2 
M L (occl.) 197 | RSA 11:43 16 0:053. 3:70 - = = ТОБ |138 2 
: W (occl.) 0.82 | 0.89 | 0.96 17 0.04 | 4.49 - = = 088 | 0.91 | 0.94 2 
M L (bucc.) 103 |71107) 1164 УТО pl 0052225451 = b т APE TIRE | 
3 W(ocel.) 0.64 | 0.69 | 072 | 11 | 003 | 435 | _ БЕ Шер 
MM; L (occl.) | 378 | = Eelere | E "Pi = rU | г | 
H of mandible 
below M; 1.39 | L51 | L65 | 26 | 0.06 | 397 Б 50А 74 143 | 149 | 1.56 | 3 
H of ascending 
ramus 4.97 8 - 0.08 | 1.65 = 4.84 $ M = d A 
W of coronoid Si il 
| process 1232 8 0.08 | 7.20 = 0.99 = pal eases aie = 
H of condyloid | 
| process 2.11 6 0:10 5215 - 1.70” Ze — | - = = 
; 2 Hu 
W of interarticular | 
| агеа ОВО: ee = - TLE = 


* — specimen slightly damaged 
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Sorex (Drepanosorex) margaritodon KORMOS, 1930 


Materia l The list of specimens is given in Table XV. It contains fragments of maxillae 
and mandibles with all types of teeth and processes with the exception of the angular process. 


Description of the materia 1. The original description of S. (D.) 
margaritodon is to be found in KORMOS (1930) who, however, did not give a formal diagnosis of 
this species but in the next paper (1935), enlarged the description and gave some comparisons with 
other Soricinae species. 


Table XV 
Sorex (Drepanosorex) margaritodon KORMOS, 1930 
Number of fragmentary | қаза of fragmentary Minimum 
Localities | maxillae and detached | mandibles and detached | Total | number of 
upper teeth Ik lower teeth individuals 
Betfia-IX 137 248 jas EEE 
Betfia-VII/l 31 85 116 16 
Betfia-V 0 5 5 2 
Betfia-VII/3 12 27 LE 39 5 
Betfia-VII/4 0 3 рел БӨЛЕР 


According to KORMOS (1930, 1935) the following items ofthe description were important as di- 
agnostic features: the tooth pigment orange-red or light-orange colour, upper unicuspids A! — A? 
strong and a very characteristic (pearl-shaped where used, they stand very tightly side by side, A' 
and A? considerable larger than more or less equal in size small A? — A°), mandible strong and mas- 
sive with an unusually polymorphous coronoid process, fairly strong condyloid process, long and 
narrow angular process, high internal temporal fossa reaching almost to the top ofthe coronoid pro- 
cess, strong the first lower incisor I; and antemolars A, — P4, the mental foramen situated under the 
posterior border of P4, and one or two mandibular foramina present. 


Thanks to the new material from Betfia-IX, VII/1, VIV2, V and VII/3 some more details can be 
added to that descriptions. 


5. (D.) margaritodon, the big species of Drepanosorex, is characterized by a considerably exoe- 
daenodont dentition with a light-orange pigmentation. The pigment covers aproximately half of the 
height of the crowns measured from their tips. The upper incisor I’ is fissident. The upper unicus- 
pids А! -A? are large, always longer than broad. The next ones, A’, A^ and А? are smaller, always 
broader than long with А“ usually slightly smaller than A? and A°. The hypocones in P^ and upper 
molars are strongly developed. The metalophs are present in M! and М”, and M', more or less 
square in shape, is always visibly larger than rather a rectangular M°. 


As mentioned by KORMOS (1930) the coronoid process and whole ascending ramus of the man- 
dible are extremaly polimorphous. In general 4 types of this ramus can be distinguished. 


1. The first one is characterized by the coronoid process typical for Drepanosorex: more or less 
wide on the top and relatively narrow on the level of the upper sigmoid notch (it is, therefore, of 
nearly the same width over its whole height) and by the very high condyloid process (See Fig. 6C). 


2. The second type is characterized by the same (as in point 1) shape ofthe coronoid process and 
by the low condyloid process (see Fig. 6D). 
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1mm 
Fig. 6. Differences in morphology of M'-M' in Sorex (D.) savini (A) (Zalesiaki ТА, Poland, spec. no. MF/1927/6) and Sorex 
(D). margaritodon (B) (B-IX, spec. no. 2); morphological variability of coronoid and condyloid processes in Sorex (D). 


margaritodon (C — Е) see р. 17; C — B-VIV/3, spec. no. 9, D - B-IX, spec. no 85, E — B-IX, spec. no. 84, F — B-IX, spec. 
no. 3 (all B-IX specimens from MTC). 


3. The third one has the coronoid process typical for Sorex species, that is narrow on the top and 
wide on the level of the upper sigmoid notch and by the high condyloid process (see Fig. 6F). 


4. The last type has the same coronoid process (as in point 3) and a low condyloid process (see 
Fig. 6E). 


In Betfia-IX among 84 specimens with both processes 53 (63.10%) represented the type no. 3, 
18 (21.43 96) specimens type no. 2, 10 (1.90%) specimens type no. 1 and 3 (3.57 %) type no. 4. 


The variability of other characters, such as the position of the mental foramen (under Ра, Py/Mı, 
or under anterior root of M), the number of mandibular foramina (one or two) and the shape of the 
upper sigmoid notch (narrow or rather wide) are independent of the mentioned above types of pro- 
cesses indicating a strong polymorhous morphology of the mandible of Sorex (Drepanosorex) mar- 
garitodon, and especially of its ascending ramus. 
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The lower teeth of S. (D). margaritodon are massive. A, and especially P4 are bulbous, the buc- 
cal overhang of P, over the root is insignificant. The entoconid crest of the lower molars is very 
high, their lingual cingula are wide and the buccal ones are narrower and undulate. 


In general, there is no difference in size and morphology between specimens from 5 studied lo- 
calities. 


Measurement $. See Tables XVI and XVII. 


Systematic o si Ct om апа distributi on. The combinas 
tion of characters such as relatively large size, the presence of a fissident U the exoedaenodonty and 
somewhat weaker pigmentation of the dentition, a large condyloid process and the presence of a 
high entoconid crest in lower molars allow us to assign the specimens from Betfia-IX, VII/1, V, 
VII/3 and УП/4 to the subgenus Drepanosorex. 


According to REUMER (1985) four species ofthe subgenus Drepanosorex are present in Europe: 
S. (D.) savini described by HINTON in 1911 from the English locality, West Runton, dated from the 
Early Pleistocene, S. (D.) margaritodon described by KORMOS in 1930 from the Romanian locality 
Püspökfürdö (now probably Betfia-II or IV) and dated from the Early Pleistocene, Sorex (Drepano- 
sorex) praearaneus described by KORMOS in 1934 as Sorex praearaneus from the Hungarian local- 
ity Villány-Kalkberg (now Villány 3) and dated from the Late Pliocene (MNI7) and S. (D.) 
austriacus described by KORMOS in 1937 from Hundsheim in Austria and dated from the Middle 
Pleistocene. In 1988 HORÁCEK and LOZEK described from Petersbuch (Germany) one more species 
of this group — 5. (D.) postsavini, dated from the Middle Pleistocene. Its systematic position and af- 
finity with other species of this subgenus are not clear (RZEBIK-KOWALSKA 1991). S. (D.) pachyo- 
don PASA, 1947 described as Sorex pachyodon from the Early Pleistocene locality of Soave in Italy 


Table XVI 


Sorex (Drepanosorex) margaritodon KORMOS, 1930. Dimensions of upper denti- 
tion (in mm) 


Betfia-IX | Betfia-VII/l Betfia-VII/3 
— c samina | К EEN, sd | с К min, | x max. | n | sd | cv | min. [ x | max. | n 
| L (Бисс.) | 1.70 | 1.93 | 2.07 | 4 | - — |2081 2194 234.1, 7, 0:10 4.57) 208. 12.16 | 256 |) 3 
IE Loftalon | 0.90 | 1.07 | 1.20 | 6 | 0.10 | 9.35 | 1.13 | 1.24 | 136 | H | 0.08 | 6.45 | 1.06 | 1.19 | 133 | 4 
Hoftalon | 1.33 | 1.41 1153| 3 |= | = 11.21 11341145 | 9 | а 

EE E ее er dis : 
vu Кесе!) | 1.00 | 1.09 | 120| 7 | 0.07 | 6.42 | 0.97 | 1.05 | 144 |3 | | | 
____\у(осс) |090]098|104| 7 | 0.05 | 5.10 | 1.01 | 1.04 | 1.09 | 3 | р | 
las Lied) |099 | 1.05 |113 | 9 | 005) 476) = | 098) - We es D T s | s < 
pta _W (обо) | 0.92 | 0.97 | L09 | 9 10.05 | 5.15 | = [0.80 | - ТЕП! be Hein 
| ai сесі) | 0.74 | 0.83 | 1.05 | 13 | 0.08 | 9.64 | 0.76 | 080 | 087 | 4 | - - | - үа Е 
|. — W(ocel.) | 0.79 | 0.87 | 1.05 | 13 | 0.07 | 8.05 | 0.74 | 0.87 | 0.95 | 4 | - PEE Kid Bei E 
4  L(occl) | 0.61 | 0.67 | 0.74 | 15 | 0.04 | 5.97 | 0.66 | 0.69 | 0.72 | 2 E are ed ke? F: 
E W (occl.) | 0.73 | 0.79 | 0.92 | 15 |0.05 | 6.33 0.72 | 0.78 | 085 | 2 | M | 

as Гос) | 0.61 | 0.70 | 0.75 | 22 | 0.04 | 5.71 | 0.62 | 0.67 ORT 5 | | 
ІШ W (occl.) | 0.61 | 0.76 | 0.84 | 20 | 0.05 | 6.58 | 0.65 | 0.79 | 0.89 | 3 x ^ жеттен S | 
|б” — L(bucc.) | 1.59 | 1.72 | 1.84 | 44 | 0.06 | 349 | 1.61 | 1.70 | 1.77 | 10 | 0.05 | 2.94 | 1.63 | 171 |.1.74 | 5 
| L (max.) .49 | 1.57 | 1.64 | 51 0.04 | 2.55 | 1.51 | 1.57 | 1.66 | 10 | 0.04 | 2.55 | 1.52 | 1.58 | 1.66 4 
IM! ` L (med.) 24 | 1.34 | 1.45 | 55 | 0.04 | 2.98 | 1.23 | 1.32 | 1.46 | 14 | 0.06 | 454 | 132 | 138 | 143 | 4 
_ . Wimax.) | 1.71 | 1.84 | 1.96 | 50 | 0.07 | 3.80 | 1.80 | 1.88 | 1.97 | 10 | 0.06 | 3.19 | 1.87 | 1.93 | 2.02 | 4 

L (max.) 1.25 | 1.37 | 1.49 | 33 | 0.06 | 438 | 1.35 | 1.40 | 1.44 S; | 0031214 132 1:01:36. 171540 2 

М?  L (med.) 06 | 1.18 | 1:32 | 37 | 0.06 | 5.08 | 1.12 | 1.19 | 1.22 | 10 | а 2:99" | 1181 1.209 12201 2 
— — Wmax) | 1.59 | 1.73 | 1.87 | 33 | 0.07 | 4.05 | 1.67 | 1.76 | 181 10 | 0.05 | 2.84 | 1.77 | 1.78 | 1.79 | 2 
м? Lima.)  |0.81 | 0.84 | 0.89 | 4 | | = » iG 
Le Wimax) De [SS Ж a ар | | 
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Table XVII 
Sorex (Drepanosorex) margaritodon KORMOS, 1930. Dimensions of mandible 
and lower dentition (in mm) 
Betfia-IX Betfia-VII/1 Betfia-V | Betfia-VII/3 | Betfia-VII/4 
min| х max. n | sd | cv тіп. x тах. n | sd | cv тіп. x тах. n тіп. х мах! п | sd | су jmin| x шах. п 
= — ЕЕ == Т T + == E 
I L (bucc.) |3.964.194.54| 13 |0.19]4.53/3.914.104.20| 4 
! W (bucc.) 0.85]1.08 1.17) 32 0.07|6.48 11.0411. 111.171 1110.04 3.60] — | — | — | - 11.0911.1211.15 2 
| I 
[Aı L (bucc.) |1.141.221.35) 15 |0.06/4.92 1.2711.28/1.29| 2 == AAAA 30e 
P L (bucc.) |1.101.271.43 39 \0.06|4.72|1.2511.2811.36| 4 1191127. АО SE n о un 
| 3 W (occl.) |0.800.911.13 42 |0.08|8.7910.870.9210.94| 5 | 0.9410.9811.00! 3 1.05 1 
M L (occl.) |1.481.611.741109|0.05|3.10 1.461.611.70/27/0.05]3.11| — [1.601 — | 1 |1.57/1.6611.72| 9 0.053.01| — [1.771 — |1 
| W (осс1.) |0.9211.031.19/10810.05 4.85 10.9611.021.1312910.03 12.94) — |1.02| — | 1 11.03/1.09]1.13/ 9 0.032.75| — 11.24 = 11 
M L (occl.) |1.271.381.50] 96 |0.06|4.35|1.341.4111.54|26|0.05|3.55 — |1.41| — | 1 |1.44|1.47 1.51| 5 1.53 | 
°. W (occl.) 10.810.941.05 96 (0.05 5.32 0.8700.95/1.04/29 0.04 4.21) - 10.97) — | 1 10.991.02/1.041 5 0.92 l 
M L (bucc.) |1.011.131.28 52 (0.06 5.31 1.04 1.13.23] 14 0.05 442| - 2. 1.23 | 
à W (occl.) 10.600.73/0.83| 51 |0.0516.8510.56/0.7210.79 1610.06 8.33 = 0.80 | 
> | ee A 
М-М L (occl.) 3.834.074.30 39 0.143.44 4.114.134.15| 2| — | | ЕЛІ КЕТ |2 Al | 
H of mandible 
below М; 1.40|1.601.85 12910.10 6.25 |1.46/1.661.82|44 0.07 4.22 1.67 1.71.73] 3 |1.46/1.64]1.90140.137.93| — [1.461 — |1 
H of ascending | | 
ramus 4.8215.2315.84| 68 |0.2414.5915.005.1215.33| 5| - 12.34| - | — | - |- |5.14[5.345.50 4 |. 
W of coronoid | 
| process 0.951121 1.61 75 0.16/13.221.16/1.19]1.22 APE 1.68| — | — | — |-|1.08)1.23|1.41|5 al dl 
H of condyloid | 
| process 2.002.402.78| 64 |0.17|7.08]2.10]2.4212.67| 1110.2018.26] - 12.57! - | 1 |2.26|2.45/2.75| 5 | — | - | 
W of interarticular | 
area 0.610.780.95| 88 |0.06/7.69/0.74/0.84/1.08/14]0.10]11.9| — 10.66] — | 1 10.68/0.76/0.82| 5 р - |-|- 


has been considered a synonym of S. (D.) praearaneus and S. (D.) tasnadii KRETZOI, 1941 de- 
scribed as Sorex tasnadii from the Early Pleistocene Hohensülzen in Germany as a synonym of S. 
(D.) savini. This last synonymy KRETZOI suggested himself in his paper of 1965. The data on distri- 
bution of Drepanosorex species in Europe are to be found in RZEBIK-KOWALSKA (1998). 


The comparison of S. (D.) praearaneus specimens from Betfia-XIII, X and XI as well as from 
the Polish localities (RZEBIK-KOWALSKA 1991) with these of S. (D.) margaritodon from Betfia-IX 
— VII/4 showed that these two species differ exclusively by their size and the degree of exoedaeno- 
donty, S. (D.) praearaneus being smaller and its dentition less bulbous. Although dimensions of 
both species overlap a little, averages are always much higher in S. (D.) margaritodon, especially 
those concerning measurements of the condyle. 


As indicated above, REUMER (1985) considered 5. (D.) margaritodon a good species. On the 
other hand JAMMOT (1977) emphasised the fact that the dimentions of S. (D.) margaritodon and S. 
(D.) savini considerably overlap and some elements of description of both species are very similar. 
In this situation JAMMOT considered the material from S. margaritodon type locality of Püspók- 
fürdö as 5. (D.) cf. savini. RZEBIK-KOWALSKA (1991) was also inclined to synonymize these two 
species. 


In his paper of 1935 KORMOS wrote that S. margaritodon is near in size and has many characters 
common with Sorex savini HINTON, 1911, but differs from it by very characteristic (pearl-shaped) 
upper unicuspids, a longer first lower incisor I; and a narrower angular process. Today we know that 
the proportion and shape of unicuspids are typical for all species of Sorex (Drepanosorex), the 
length of I, measured on numerous specimens seemed to be similar in both forms and the angular 
process is so seldom present in the material that its usefulness to discrimination of both species is 
limited. 
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However, the analysis of abundant material of S. (D.) margaritodon from 5 Betfia localities 
demonstrated that there are some differences between these two taxa. S. (D.) margaritodon seems to 
be intermediate in size between S. (D.) pr aearaneus and S. (D.) savini. Besides, it differs from S. 
(D. ) savini by having the upper molar M bigger and different in shape from M°. It is almost square 
in the occlusal view while a smaller М2, is rather rectangular (see Fig. 6B). For example (һе Mi L 
(max.)/M? L (max.) ratio in 5. (D.) eee. equals 1.10 — 1.22 (n = 21). In both teeth distinct 
metalophs are present. 


In S. (D.) savini both teeth, М. and M^, are more or less square and almost of the same size (see 
Fig. 6A). The above mentioned ratio is 1.00 — 1.04 (n = 4). In both molars metalophs are very low or 
absent. These differences in size and morphology indicate that S. (D.) margaritodon is a separate 
species. 

From all characters stressed by KORMOS (1937) as important for separating S. (D.) margarito- 
don and S. (D.) austriacus (KORMOS, 1937) only size and the exoedaenodonty of teeth turned out to 
be useful (RABEDER 1972). 


Summarising, S. (D.) praearaneus, 5. (D.) margaritodon and S. (D.) austriacus differ only by 
their size and the degree the exoedaenodonty, S. (D.) praearaneus being the smallest and most 
primitive and 5. (D.) austriacus the biggest. Only; S.(D.) savini can be distinguished to some extant 
by the morphology of its upper molars M' and M°. 


According to REUMER (1984) the species of Drepanosorex form a morphological sequence. 
From the geologically oldest (MN17) and most primitive S. (D.) praearaneus through S. (D.) mar- 
garitodon and S. (D.) savini to the most specialized and youngest (Early/Middle Pleistocene) S. (D.) 
austriacus they increase in dimensions, exoedaenodonty and enlargement of the condyle. This evo- 
lutionary lineage is clearly visible at Betfia where in younger localities S. (D.) praearaneus is re- 
placed by S. (D.) margaritodon. 


However, the supposition of one evolutionary lineage disagrees with paleontological data con- 
cernig the subgenus Drepanosorex because S. (D.) praearaneus or its descendant lasted longer than 
was generally supposed. According to data from literature it was present in Europe from the Late 
Pliocene (MN17) to the Late Pleistocene. On the other hand, S. (D.) margaritodon is known from 
the Plio/Pleistocene boundary, the Early Pleistocene and now also from the beginning of the Middle 
Pleistocene (Betfia-VII/4), S. (D.) savini from the Early Pleistocene to the Middle/Late Pleistocene 
boundary and S. (D.) austriacus from the Early/Middle and Middle Pleistocene (RZEBIK- 
KOWALSKA 1998). The revision of S. (D.) praearaneus material is needed to clarify this problem. 


Sorex sp. 
М ater 1 а 1. The list of specimens is given in Table XVIII. It contains fragments of mandi- 


bles with coronoid and condyloid processes and teeth with the exception of A; and М}. 


Description of materia І. The mandible is slender. Its coronoid process 
is narrow and the condyloid process is high. The mental foramen lies below the premolar — Ра. 


Measurements. Зее (Table XIX). 


Table XVIII 
Sorex sp. 
Number of fragmentary | Number of fragmentary Minimum 
Locality | maxillae and detached | mandiblesand detached | Total | number of 
upper teeth lower teeth | individuals 
Betfia-IX 0 | 8 es 3 | 


27 


Fig. 7. Sorex sp. from B-IX. A — left mandible with fragment of I, spec. no. 1, B — its condyloid process (posterior view) 
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Table XIX 


Sorex sp. Dimensions of mandible and lower dentition (in mm) 


| | Betfia-IX 
| min. x | max. | п sd су 
li L (bucc.) | = = | = = = = 
| W (bucc.) | 0.6 8 0.6 9 | 0.71 2 — $ 
Ip, L (bucc.) = Шота ee ! = 3 
| W(occl) | - 064 | И. | eee S 
IM, L(ocl) | 140 142 | 143 | 3 - = 
| Мосс Ш 10181 0.8 1 082 | 2 = = 
Im L (occl.) 1.20 1.23 1.25 3 = 
e W (occl.) | 074 QUSS Ше 1006 m: Si | wire 
[HofmandibjebelowM; | 1.12 | 121 | 172 | 7 0.06 496. 
| Н of ascending ramus | 3.50 3:92 0 АӨ ы al Ji: i. c = = 
| Wofcoronoidprocess | 0.64 ОЗА 0 7099 | 3 Sand МЕКИ 
| H of condyloid process 1.18 DEE НОА ИИ = E 
(ХУ of interarticular area | — 050 0Sa ME 0.61 | 5. = - 


(MTC), C - condyloid process of S. runtonensis for comparison. 


S'iyusmbuer maa t dic 


positio п. The size of 8 mandibles from Betfia-IX lies in the 
range of variation of S. runtonensis from this and other localities described in this paper. The only 
exception seems to be the condyloid process, which is higher and more slender (see Fig. 8B). Unfor- 
tunately among 5 processes present in the material 4 are slightly damage. Nevertheless they are bigger 
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(1.81*—1.91* —2.02, n = 5) than these of S. runtonensis in Betfia-IX (1.43 — 1.56 1.80, n = 46) and 
e.g. in Zalesiaki ТА and Kozi Grzbiet in Poland (1.58 — 1.85, n = 12, RZEBIK-KOWALSKA 1991 and 
in Oblazowa 2 in Poland (1.76 — 1.79, n = 4, HARRISON 1996). 


As morphology is concerned 8 mandibles from Betfia-IX do not differ from these of S. run- 
tonensis except in the position of the mental foramen which lies more forwards, below P; (see Fig. 
8A). Such a position is present only in some specimens of S. (Drepanosorex) species or in S. minutus. 


Tribe Blarinellini REUMER, 1998 
Genus Petenyia KORMOS, 1934 
Petenyia hungarica, KORMOS, 1934 


Materia 1. The list of the material is given in Table XX. It contains small remains of 
maxillae and mandibles with all types of teeth and processes with the exception of the angular pro- 
cess. In Betfia-IX more complete mandibles are present. 


Table XX 
BIER hungari ica KORMOS, 1934 
f = = —r r — ——P — —"Á@]+6—s À -À_—— 
| | 
| | Number of fragmentary | Number of ae) | Minimum 
| Localities | maxillae and detached | mandibles and detached | | Total | | number of | 
upper teeth lower teeth | | individuals 
Betfia-XI ` 2 | 25 [Ж 15 
| Betfia-X | l Е 4 ES | 2 
Betfia-X] | 6 | 2 Be) 2 
DS Al entsteet Sen eet Leg ee ae 
| Betfia- VIII | LE dM NE Ae ee ЕЯ 3 


Des ст iipit mondo" mare TW “а mdi iero Ba ноп with 
other European population $. This species is well known from the Pliocene 
and the Early Pleistocene localities of Europe. Besides the description given by KORMOS 1934 for 
the typical population from Villäny-Kalkberg (now Villäny 3), a detailed description of morphol- 
ogy of this form can be found e. g. in REUMER (1984) and RZEBIK-KOWALSKA (1989). In general, 
specimens from Betfia localities do not differ in size and morphology from specimens from type lo- 
cality and from other European populations. Small differences are connected probably with the 
young geological age of specimens from Betfia, because they are similar to specimens from Poland 
localities also dated from the Pleistocene. In comparison to old, Pliocene specimens, in both, Poland 
and Romania Pleistocene populations, the lower border of some Г apexes is not stright but slightly 
curved in “S”, some P^ have a more distinct and more protruding parastyles and protocones and 
these teeth acquired trapezoidal, not a triangular shape, the horizontal ramus of mandibles is less 
convex than in the geologicaly older specimens, the mental foramen is placed more posteriorly, be- 
low the posterior root of M;, not between the trigonids and talonids and there are two mandibular fo- 
ramina, while in the Pliocene Hungarian material there is only one. There are no morphological and 
size differences between specimens from particular localities of Betfia. 


Measurement $. See Tables XXI and XXII. 


уе mia ar с position and distributi o n. Such characters 
as: nearly straight posterior margins of P^ and upper molars M’ and M?, short and massive mandible 
with the mental foramen situated below the posterior root of Му, a large coronoid process with the 
coronoid spicule protruding, dividing the external temporal fossa into two parts roughly equal in 
size, a broad lower condylar facet and interarticular area, dark red (almost black) pigmentation of 
teeth, lower molars with high entoconid crests and M; with a single cusped talonid allow us to as- 
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Table XXI 


1934. Dimensions of upper dentition (in mm) 
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А!-А* L (occl. 


A! L (occl.) exec = |- |- | - - 
W (occl. = | = - 
А? L(occl) | - | — | - |- - | = - | — | - | - | - 
W(occl.) | = — | = |=] SU = | - |— | — | - 
А? L (occl.) _ = š р - 
W (occl.) | -| — | = |- = |= 0.6 010.62 == 
AS resp ees ме ae ee 0.2 7|0.3 0 = | = | = 1030 = | 1 
W (осе) | — | — | - |-| = |= | - |: 02/6/0914 = | 1043! — | 1 
P L (bucc.) | - |1.54| - |1 SE | = 1.51 | 1.59 | 18 [0.0 45.3 0] - [1.54] - | 1 
L (max.) - |- 1.48 | 1.57 | 27 [0.0 412.70] - |145| - | 1 
M! L (med.) 1.33 | 1.40 | 27 003|226| - 1135| - | 1 
_ W (max) 1.58 | 1.67 | 25 [005316] - |1.58| - |1 | 
L (max.) 1.39 | 1.47 | 2210042881 = | — | - |1 
М? L (med.) 1.23 1:29) 126010824 = | = | - |1 
W (max.) 1.52.) 1.62.|22 0.051329) - | = | = | 1 
7 L (max.) 0:63. ОЕ БЕ m ESS Ер 
W (max.) | - 1.141123] 5| - | - | - 1]- 1 - 1 1] 
" - specimen slightly damaged 
Table XXII 


Petenyia hungarica KORMOS, 1934. Dimensions of mandible and lower 
dentition (in mm) 
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sign these remains to P. hungarica KORMOS, 1934. P. neglecta KRETZOI, 1943 described from the 
Early Pleistocene of Püspökfürdö (today Betfia-II or IV) is considered to be a synonym of P. hun- 
garica (REUMER 1984). 


Petenyia hungarica was described in Hungary, from Villány-Kalkberg (now Villány 3) dated 
from the Late Pliocene (MN17). It shows, however, a remarkably long stratigraphic range, from the 
Miocene/Pliocene boundary (Maramena in Greece, MN13/14, DOUKAS et al. 1995) to the end ofthe 
Early Pleistocene (Ursilor Cave in Romania, TERZEA 1983). Its only data from the Miocene 
(Eichkogel, Austria, MN 11, DAXNER-HÓCK and RABEDER 1970 and RABEDER 1970) is given 
without any drawings, and practically without any description or measurements, and it is uncertain 
(see RZEBIK-KOWALSKA 1998). So far P. hungarica is known from about 60 localities of 11 Euro- 
pean countries (RZEBIK-KOWALSKA 1998). The genus is also known from Asia (STORCH et al. 
1998) and probably also from North America (HIBBARD and JAMMOT 1971 and HARRIS 1998). It 
was already mentioned in Romania (FERU et al. 1978, RADULESCU and SAMSON 1986, TERZEA 
1983, 1994). In her paper from 1994 the author listed P. hungarica from Betfia-XIII, X, XI, IX and 
VII/1. All localities from Romania are dated from the Early Pleistocene. On the European distribu- 
tion of P. hungarica see RZEBIK-KOWALSKA 1998). 


Tribe Beremendiini REUMER, 1984 
Genus Beremendia KORMOS, 1934 
Beremendia fissidens (PETÉNYI, 1864) 


Material The list of specimens is given in Table XXIII. It contains small fragments of 
maxillae and mandibles and all types of isolated upper and lower teeth, which prevail in the mate- 
rial. Only in Betfia-IX fragments of maxillae with teeth and undamaged mandibles with teeth and 
processes (with the exception of an angular process) are present. 


Table XXIII 
Beremendia fissidens (PETÉNYI, 1864) 

Number of fragmentary | Number of fragmentary Minimum 

Localities | maxillae and detached | mandibles and detached | Total | number of 

upper teeth lower teeth individuals 
Betfia-XIII 22 44 66 T 
Betfia-X 7 6 13 2 
Betfia-XI 2 Г 2 4 - 1 
Betfia-IX — | 180 | 186 366 50 
Betfia-VII/l 47 65 | 112 15 
Betfia-VII/2 l 2 3 | 
Betfia-V 16 36 52 | 10 
Betfia-V11/3 210 251 461 52 
Betfia-VII4 | — 4 m Pi 1 2 


Descriptionof materialand comparison with 
other European population s.Besides the original description given 
by PETÉNYI for Crossopus fissidens from Beremend 1 (Hungary) in 1864, a very detailed character- 
istic of this species, its measurements, illustrations and comparison with similar taxa are to be found 
in RZEBIK-KOWALSKA (1976) and REUMER (1984). 
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In general the size and morphology of B. fissidens from all the discussed localities of Betfia 
agree with these characters in other European specimens. However, although all of their dimensions 
lie within the range of variation of already known populations, they are on an average smaller from 
their ancestors living in the Pliocene of Europe. For example, the minimum-maximum diagram 
(Fig. 8) shows that the average length of M; which increased during the Pliocene, began to diminish 
since the Pliocene/Pleistocene boundary. This is especially well visible on the material from Betfia, 
nine localities of which present a very long sequence, being dated from the Eburonian to the middle 
of the Cromerian. 


As in other populations (see RZEBIK-KOWALSKA 1976), in Betfia material I’, P^. I, and M; be- 
longed to the most variable teeth. Talons of I' (on the buccal side) vary from relatively narrow to a 
very broad ones and their crown/root contact lines ran either obliquely or perpendicularly to the 
long axis of the skull. In some specimens the lingual part of P* may be relatively broad, while in oth- 
ers it is narrow, tongue-shaped. In general, опе deep groove is visible on the lingual side of I4. If the 
second groove is present it is always very shallow and lies in the extension of the root groove. A de- 
gree of talonid reduction in M; is also variable in specimens from Betfia. Most teeth are devoid of 
entoconids, but specimens with small entoconids or almost devoid of the talonids also occur. 


Besides the size, the Pleistocene B. fissident from Betfia differ by its morphology of upper mo- 
lars: M' and M°. In contrast with the Pliocene specimens from Poland some M' and M? from Betfia 
are characterized by split mesostyles, the character extremely rare in the Pliocene upper molars. A 
single such tooth was found in Poland, at Rebielice Królewskie 1A. 


PNR Ж = мыш, = Сту COMME 


DIET OH айу XC ту “Sas 


Fig. 8. Minimum-maximum diagram of the М, lenght (L) in Beremendia fissidens. Early Pliocene: a — Weze 1, Poland (n=7), 
b — Csarnóta, Hungary (п=44); Late Pliocene c — Rebielice Królewskie 2, Poland (n=8), d - Rębielice Królewskie ТА, Po- 
land (n=10), e — Osztramos 7, Hungary (n=49), f- Villány 3, Hungary (n=24), g - Osztramos 3/2, Hungary (n= 12), h- Te- 
gelen, The Netherlands (n=7); Plio/Pleistocene boundary: i — Kadzielnia, Poland (n=4); Early Pleistocene: j - Kamyk, 
Poland (n= 5), k- B- -XIII (n=14), | B-X (n= 3), m—B-XI (n= 1), n- B- IX (n= 65), o - B-VII/1 (n=18), p - B-VII/2 (n=1), r 

B-V (n-4), s -B-VIV3 (n=78); Early/Middle Pleistocene: t — Kozi Grzbiet, Poland (n=1); Middle Pleistocene: u — 
B-VII/4 (n=1). АП data according to RZEBIK-KOWALSKA 1976 and REUMER 1984 (all Betfia specimens from ISER). 
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Besides, a part of the upper M and М? which in В. fissident are characterized by a very high me- 
taloph, in all localities of Betfia- VII (УПЛ, VII/2, VII/3 and VII/4) had the metaloph very low or 
they were completely devoid of it. In Betfia- VII/3 where the number of M! equals 62, the percent- 
age of teeth without metaloph equals 40%. As those teeth were isolated one could suppose that they 
belonged to another taxon, but their size and other characters rather exclude this possibility. 


Measurement s.SeeTables XXIV and XXV. 


Systematic position and distribution. Relatively large 
size, strongly fissident I' and long and acuspulate I), emargination of P^ and upper molars conspicu- 
ous, an endoconid crest in the lower molars present, talonid of M; reduced, the coronoid process 
short and the condyloid process with the lower facet placed far anteriorly in the relation to the lower 
sigmoid notch refer these specimens to Beremendia fissidens. In Europe only two species of this ge- 
nus are known. The second one, В. minor RZEBIK-KOWALSKA, 1976 , differs by its considerably 
smaller size. B. fissidens, even more ubiquitous than P. hungarica, was found in more than 100 lo- 
calities in 17 European countries. Assemblages in which it occurs, point to different climates and 
environments and are dated from the Early Pliocene to the beginning of the Middle Pleistocene. It is 
also known from Asia (STORCH et al. 1998). 

B. fissident was already mentioned in Romania from the older Late Pliocene (MN16 and MN17) 
localities by RADULESCU and SAMSON (1987) and RADULESCU and al. (1993). It was also cited from 
the Early and Middle Pleistocene of this country (FERU et all. 1978, RADULESCU and SAMSON 1986, 
TERZEA 1983, 1994). In her paper of 1994 the author listed Beremendia fissidens from Betfia-XIII, 
X, XI, IX, VII/1, V, VII/3 and VII/4. On the European distribution of В. fissidens see RZEBIK- 
KOWALSKA 1998. 


Tribe Blarinini KRETZOI, 1965 
Genus Blarinoides SULIMSKI, 1959 
Blarinoides mariae SULIMSKI, 1959 


Materi a l. Веіа-ХШ. 1 left I’, 1 right I', 1 right P^ and 1 distal fragment of right I). 
Minimum number of individuals equals 1 (see Table XXVI). 

Description of material s.Although only 4 teeth (two of them used 
and one damaged) have been found there can be по doubt that they belong to Blarinoides mariae. 
Their morphology and size do not vary from the typical material described by SULIMSKI (1959) 
from Weze 1 in Poland and from other European materials. The description of B. mariae (besides of 
SULIMSKI's 1959) can be found in RZEBIK-KOWALSKA (1976) and REUMER (1984). 


Table XXVI 
Blar inoides mariae ° SULIMSKI, 1959 
In E PE apes == ee) @ 
Number of m | Number of fragmentary | | Minimum 
Locality maxillae and detached | mandibles and detached | Total | number of 
| | upper teeth | lower teeth | | Individuals 
“Betfia-XM | — — ЕТЕР ОИЕ ЕТЕ ЕРІН | | 


Measurement $. See Table XXVII. 


All maesuremenst, except of the buccal length (occlusal view) of P^ are only approximate be- 
cause the teeth are worn and damaged. 


28 


B. RZEBIK-KOWALSKA 


Beremendia fi ssidens (PETENYI, 1864). 


Betfia-X | Betfia-XI Betfia-IX 
_ jmin. x jmax| n | sd | cv Jon. ue n |min. x [max] n [min x [max | n | sd | cv | 
І (bucc.) |3.4413.6113.81| 3 | - | - = 13.901 - 1 - |345| - 1 13.33 | 3.72 |4.00| 16 0.18 | 4.84 
oftalon PS2 13S 7: АБОД Pr Zr 00 == Ea = 1 |1.32 | 1.59 | 1.89 | 26 |0.14 | 8.80 
Н of talon] 2.17 | 2.38 12.47 |4 | — | — | = | = | — | = | — 12.25] = | 12.05 | 2.33 | 2.68 | 28 |0.13 | 5.58 
L (occl. = [= ud 225 u өңге _ = | - | - 14.01 ==] 1 = | = 
A! осо uA agag РІ E55 1 |1.46|1.73|1.95| 7 10.15 | 8.67 
W (occl.) | 1.07 | 1.10 | 1.131 2 | — | — {=| =| =| 1.02| — 1 11.06 1.191 1.35| 7 10.09 | 7.56 
А? Г (occl.) | - |125| - | У Deo) Ee AUS 
W (occl.)| — |1.05| - l A a des EEE сн | „= шк ЛШ Н ШЕЛЕР STE p: 
АЗ Ж @ d le = =n === КЕ 2 r= к= e | 0:97:07 1:20 ngo 0710) 0:35 
W (oeel.) | — == Е - | 10.94 1.00] 1.06] 7 |0.05]5.00 
AS L(occl.) | - ООО О |е 
lte И e RI a= === = Же | е Ез OOOO 0 6 RTA NE 
P^  L(bucc.) | 2.64 | 2.77 s 4 | = | = 12.89 2.94 2.9912 | - | | - | - [2.5912.8013.03| 43 |0.09| 3.21 
L (max.) |2.26|2.37|2.49| 9 |0.07|2.54| - |246| - l - = = = 12.28 |2.45 |2.63| 42 10.0813.26 
M! L(med) |1.74|1.84|1.97) 9 |0.09|4.89 1.91/1.93]1.96| 2 Se = — | 1.80 | 1.91 | 2.05 | 49 10.06 3.14 
W (max.) | 2.45 | 2.54 12.74| 9 10.09 3.54 | — |279 - | 1 = | — | — | - |[24112.621]2.79| 42 10.09 | 3.43 
L (max.) |1.86/1.96|2.05| 8 |0.07|3.57| - |2.04| - 1 | = | = 11821 1.97 12.13.1377 10071255 
M? L (med.) 1:55) 1.63) 7 |006|3387| — är = | L| = | =") — | - [145|1.56| 1.67| 41 |906 3.85 
W (max. l 


Betfia-XIII Betfia-X Betfia- XL  Betfia- IX 
| x 4 n | sd | cv |min.| x мах. | n | min| x [max] п min. | x max.| n sd | cv 
6.37 | 6.65 -|-|-1|-|-(|-(561|621 6.91 |23 [0.34 | $39 
1.49 | 1.60 | 12 [0.06 | 4.03 | — = - | - = = | - |- | 1.23 | 1.40] 1.54 | 45 | 0.07 | 5.00 
EEN = j P СЕ a ИЕ ОКЫ ОА Ы 0128928 
L(bucc) | 1.81 | 1.92 ]2.10| 7 [0.10 5.21] - |2.00| - TO RETI HESE 1.73 11.991225 [25 10.15 | 754 
W (occl.) | 1.30 | 1.37 | L45| 7 Weit ашаа | = |= L-1120/]140] 1:53 | 22 | 0.09 | 6.43 
5 2.52 | 2.69 | 14 |0.09 | 3.57 | 2.43 | 2.53 | 2.59 3 = 2259 = 1 | 2.15 |2.47| 2.69 | 65 | 0.09 | 3.64 
W (оссі.) | 1.48 | 1.62 | 1.70 13 10.061 3.70 1.66 | 1.72 11.78 | 4 | [1.53| - | 1 | 1.40 | 1.61 | 1.75 | 64 | 0.07 | 5.59 
L (occl.) |2.06 | 2.15 | 2.28 | 15 |0.06| 2.79 12.12] 2.15 |2.18| 3 | - | - | — CS 1.94 |2.14| 2.25 | 65 | 0.06 | 2.80 
W (ocel.) | 1.29 | 1.38 | 1.58 | 14 |0.05 3.62 | 1.33 | 1.44 | 1.51 3 | - | - | - |- [уто 1351 150 | 66 |006 | 444 
L (bucc.) | 1.56 | 1.61 | 1.71 | 7 [6.06 3.73 | – [1.671 - | 1 | - |170] - |1 1.38 | 1.58 | 1.75 | 35 | 0.08 | 5.06 
W (occl.) | 0.83 | 0.91 1.10| 7 10.06 CHENE UE. = 1090), - |47082 (092 104 | 35 0.05 | 5.43 
MM, L. (occl.) | 6.05 | 6.18 [6.35 | 3 | - | = | = 6:28 Sits Tae [5 5.55 |6.01| 6.26 | 20 | 0.18 | 2.99 
H of mandible 
below М; 2.40 | 2.59 | 2.78 16 10.10 | 3.86 |2.72 | 2.76 | 2.80 | 2 I ale ы |2 |226: 225012486) 485-0115 |16100 
| H of ascending Ж 
[ramus = 2 = = = | — | = | = | - | 5.99 | 6.41 | 6.90 | 28 | 0.28 | 4.37 
W of coronoid 
process = LR не мам EE LE 
H of condyloid | | | 
process СЕЛ ЕСЕР TIN MP се SS E | _ |- |3.18 |3.47| 3.97 | 38 | 0.19 | 5.47 
| W of inter— 
йшошагагеа О ee ee 


Systematic position and distribution. Relatively large 
size, intensely dark red pigmentation, strong, nonbifid I! [both specimens were strongly used but 
looking from the upper side on its distal parts one can see that they are narrow, while in bifid I! of 
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Table XXIV 


Betfia-VII/ Betfia-VII/2 Betfia-V Betfia-VII/3 Betfia-VII/4 
= = 
min! x тах. n sd | су тіп] х [max n тіп. x мах. n | sd | cv тіп.) x тах. n | sd | cv |min.| х |max. 
3.563.872 431| 70.256.461 - | - | - | - 3243.56 3.94| 7 |0.24| 6.74 |3.30|3.58|3.88 16 0.19 | 5.311 - | * | - |- 
1.48/,1.61]1.83/13]0.11/683| - | - | = | - |13511.54 1.75| 9 10.12] 7.79 | 1.27 |1.48|1.74| 34 | 0.13 | 8.78| – |1.73| - 
2.26| 2.39|2.60| 11 |0.10/4.18| — | - | = | — 12.09 2.29 2.55 7 10.151 6.55 | 2.09 12.28 12.88 . 746| = |245| = 
ae 4 fia end БЕЛІК 
= = = ҚОРА Шаа ШЫРЫН уа =) = EN = 
ЛЕЛ! ae qp ОЗО VOTE ER 
- Zi = | - |1.67|1.76|1.87| 6 | 0.08 | 4.54] — | - | - 
= - = жы ned |l e [esae КОЛ EOS) [AO Ox [10:031 28er 
Ы - = 29 Бүл зле Re 
at Kee - = | = | |= 
2 
2 
2 
2 
| 
| 
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Table XXV 


Betfia- ҮШІ | Betfia- уп? | Betfia- V Betfia- VIT 3 Betfia-VII/4 | 
тіп. x тах.) n | sd | cv | 233 тіп. x |max. и x [ev mini pes n | sd | су шіп, x тах. n 
— 16.10; - 1 = | - | - 16.37] — 1 15.8016.3016.56| 7 |0.2513.97|5.70|6.18|6.87| 26 |0.3115.02| — 16.02! – l 
1.36/1.48]1.58| 11 |0.0614.05| — |141 = 1 11.3111.43 11.51 11 0.07 4.89 1.30 1.40] 1.61. 48 10.07 5.001 1.32 |1.37|1.45| 3 | 
— |1,53| - 1 — | — | — ees СІРГЕ een S ЗЕГЕ e Ug А a] E a =l 
1.8912.011224] s | = | = I = = || = = |- |- |- | 1897201216 7 10:091445 = | - | — | = 
113l131]140] 6 011840] - | - | - | - | - | — | — | — | = 11.2511.38 1.51 Ss OA HOT Есет мезі =l 
2.3812.5112.62| 18 10.06/2.39| - |2.47| — 1 12.3612.4312.50| 4 | - | - E 2.4112.64| 78 |0.08|3.32| — 230| — 1 | 
1.4211.5711.81| 20 0.08|5.09 — |L54| - 1 11.3811.4611.58 4 | — | - 11.38/1.5211.70| 60 |0.07|4.46 1.52| - l 
1.05|2.16 2.28! 26 |008|370| - | - | - | - [2.00/2.07|2.20| 7 |0.06|2.90|1.96|2.1212.30| 87 |0.0914. 242.1 1112.1812.301 2 
1.2711.3411.47| 26 |0.0513.73| = | = | = 11.2511.31/1.38| 7 |0.06,4.58/1.20]1.32]1.45| 65 |0.0614.54| - |1.36 1 | 
t4slreshiss ti lo1aleasl - | = | | — nadraopnss| 2 | = | КЫШ ЕЛП ҮЛ lege eat - | - | - | 
0,89/0.96|1.18| 11 |0.08/833, - | - | - | — |0.8510.860.87 2 | - | — 0.75/084|0.94 17 0.05|5.95 
5.8116.1916.38| 5 | - = | = ERI = | = 15.89] = l | - | — 15.94 5.06 5.98 DR Беке 
2.4012.6312.91| 15 |0.1415.32]| - | - | = | = [2.27 2.48|2.64 10 10.11 ce 24322131 0.1315.35| — |2.35| - 1 

5.79 i 


Beremendia fissident they are wide in this place (see Fig. 9 A, D, E)], strong cuspulate I, with the in- 
ternal side of the crown smooth and P* with a well developed hypocone and weak emargination (see 
Fig. 9D, E, F, G, H) refer these teeth to B. mariae. In Europe it appeared for the first time in the Early 
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1 mm 


Fig. 9. Differences in Е hology of Beremendia fissidens (A- Gel and Blarinoides mariae (D-H). A — le DU from B-XIII, 

"spec. no. 7, B — left P4 from B-IX, spec. no. 15, C — wright GE B-XIII UR no. 18, D — left I from Rebielice 

rólewskie (Poland), E — left I from B-XIII, spec. no. 3, -rig ht P? from B-XIII, spec. no. 1, Ge rig ht I о 
from В-ХІП, spec. по. 1, H — right I; from Weze 1 (Poland), Spec. no. MF/186 (all Betfia specimen ond ER) 


Table XXVII 


Blarinoides mariae SULIMSKI, 1959. Dimensions of 
upper and lower dentition (in mm). Betfia-XIII 


= 
| Specimen no. 
| ! l | e ӘРЕ БЕТІ 
| P L (bucc.) 2.64 | = ШЕ x x 
L (max.) | 2.98 345 
I! L of talon - | 1.32 1.40 = 
| | H of talon 3 | 1.82 2.26 = 
| li H (bucc.) | = 1.44 
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Pliocene localities and it is known in about 30 localities in 12 European countries. In Romania 
RADULESCU et al. (1993, 1995) mentioned it from the Early Pliocene of Dranic 0 (MN15a) and 
Dranic 3 (MN15b), RADULESCU and SAMSON (1984) from the Late Pliocene of Debren 1 (MN16a) 
and RADULESCU et al. (1995) also from the Late Pliocene of Podari (MN16a). The youngest remains 
of this species come from the Early Pleistocene locality of Kamyk in Poland (RZEBIK-KOWALSKA 
1976, 1998). Betfia-XIII is the second youngest locality in Europe, where В. mariae survived. 


Tribe Neomyini MATSCHIE, 1909 
Genus Asoriculus KRETZOI, 1959 
Asoriculus gibberodon (PÉTENYI, 1864) 


Materia l. The list of the material is given in Table XXVIII. It contains three ІІ, one frag- 
ment of maxillae with A^ -M' and fragments of mandibles with all types of teeth and processes with 
the exception of the angular process. 


Description of the materia 1.A very detailed description of A. gib- 
berodon made on the basis of the Hungarian materials from several Early and Late Pliocene locali- 
ties dated from MN14 — MNI7 is given by REUMER (1984). Like specimens from Hungary the 
Early Pleistocene specimens from Betfia are also very variable in morphology. In general, however, 
they do not differ from those described by REUMER (1984). Their size lies also within the range of 
variation of the Hungarian specimens. Looking at the size of the Pliocene Hungarian A. gibberodon 
we observed a slight increase of their dimensions from the oldest (MN14) to the youngest (MN17) 
localities. However, the Early Pleistocene specimens from Betfia are not bigger than the Pliocene 
ones. They rather fall within the medium dimensions characteristic for this species in the Pliocene. 
So far, А. gibberodon was listed from several Early Pleistocene localities of Europe but the authors 
did not give any of its measurements. There were no differences in size and morphology between 
specimens from particular localities of Betfia. 


Table XXVIII 
Asoriculus gibberodon (PÉTENYI, 1864) 
EEE BE жаа Ru cria L ha m wg м = 1 
| 
Number of fragmentary | Number of fragmentary Minimum | 
Localities maxillae and detached | mandibles and detached | Total| numberof | 
upper teeth lower teeth individuals | 
om Pe RUN т ТЕ Е ПГ тү — = 
Betfia-X | — е ne Tint | wen МЕЕ Vos GN 3 
Betfia-XI | SE DE lh, A 4 | 
NEED Per een pss mule ere ІЙ 10 
ossi ы, Кіп To Eu А1 уе Н ГЕ ы ek Вале: РИТ l 


Measurements.See Tables XXIX and XXX. 


Systematic position and distribution. The remains 
cited above clearly belong to the tribe Neomyini. In the Early Pleistocene representatives of two 
genera of this tribe, Neomys and Asoriculus, were present in European localities. Specimens from 
Betfia, althought very scant and fragmentary, have been assigned to the genus Asoriculus. To this 
genus established by KRETZOI in 1959, HUTTERER (1994) transfered all fossil species known in 
Europe under the generic name of Episoriculus. HUTTERER proved that they were not congeneric 
with Episoriculus caudatus HORSFIELD, 1851 and Е. leucops HORSFIELD, 1855 which are living to- 
day in south-eastern Asia. 


Asoriculus differs from Neomys by several morphological characters, e. g., in Asoriculus the 
posterior border of the crown of the upper incisor I in contact with a root is straight, whereas in 
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Table XXIX 
Asoriculus gibberodon (PETENYI, 1864). Dimensions of upper dentition (in mm) 
Betfia-XI Betfia-IX Betfia-VII/1 
| min. x | max. n min. xctl max: n min. X max. n 
L (bucc.) 1.45 1.48 1.51 2 = - - - - 1.75 - 1 
I L oftalon | 0.62 0.63 0.65 2 = = - - - 0.75 - 1 
Hoftalon| 1.07 1.08 1.10 2 = = - - - 1.21 - 1 
n ШҮЛЕН = = 3 a =S MEE we 2 E 2 
W (occl.) - = 0.61 E E = RS 
DN L(buce) | - d 1.67 5 | Ë = z 5 
L (max.) - - 1.59 = 1 = х = = 
M' L (med.) = = z 7 = 1.32 = | 2 = = = 
W (max.) = - - - - 1.94 - 1 - - - - 
Table XXX 
Asoriculus gibberodon (PÉTENYI, 1864). Dimensions of mandible and lower denti- 
tion (in mm) 
Betfia-XIII |  Betfia-X Betfia-XI Betfia-IX Betfia-VII/1 
Ea min.| x max. п |min. : in. max. n [min] x ах, sd | су тіп. x | тах. | n 
I L (bucc.) —-|-|-!-|- = = - - |3271 - 1 
| Н\(бисс.у). жез Мет = ES = РЕМЕТ RGA еј 
A; — L(buc) | — | — | —- | -| — PZN = |= 
P L (bucc.) _ 1.04* — I 
š W (occl.) | - — =_= 
M L (occl.) _ 1.44 | – 1 
'  W(occl.) | - 087| — || 
M, L (occl.) = ШЫ ces И 
E W (occl.) | - 0.801 — | 1 
M L (bucc.) - = ES = 
` Woa) |- | 09911-11 
H of mandible 
below M; Sue ‘ : 211. ) Ë : йд = 3 
H of ascending 
ramus - 13. : .62 13.89 4. Ë { Saal 
W ofcoronoid 
| process = = a es 
H of condyloid 
rocess = аша 
W of interarticular 
area = = we 


"— specimen slightly damaged 


Neomys itis undulate (Fig. 10 A, D). The lower incisor I, has its anterior part (between the apex and 
main cusp) much shorter than in Neomys (see Fig. 10 B, C, E, Е). In Asoriculus the ratio of the over- 
all length of T, (A) to that of its anterior part (B) ranges 2.7 to 3.0 and more, whereas in Neomys it 
does not exceed 2.5. In Asoriculus the buccal cingulum ofthe lower molars is more undulate than in 
Neomys and the lower edge of the lingual cingulum is navicular whereas in Neomys it is straight. 
The mental foramen in Asoriculus is situated more posteriorly (behind the buccal re-entrant valley 
of Mi) whereas in Neomys it lies before or under this valley. The ascending ramus of Asoriculus is 
also different. The anterior and posterior borders of the coronoid process are rather parallel in its up- 
per part and it does not deflect bucally (exteriorly), while in Neomys borders are convergent in the 
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Fig. 10. Differences in morphology of I! and I; in Neomys (A-C) and Asoriculus (D-F). A — non I! of N. fodiens (Poland 
Е. B —right I; of N. fodiens (Poland, Recent), С— right I; of N. cf. newtoni from B-VII/3, spec. no; 1, D —rightI of 
A. gibberodon from В-ХТ, spec. no. 1, E — right I, of A. gibberodon from Osztramos 7, spec. no. МЕ/1 779/ 1, Е - right I, 

of A. gibberodon from B-X, spec. no. 1 (all Betfia specimen from ISER). 


apex direction and the coronoid process deflect more or less bucally. The coronoid spicule in Asori- 
culus is placed much lower, about half-way between the upper sigmoid notch and the tip ofthe coro- 
noid. In Neomys it lies always higher. The upper sigmoid notch is more closed in Asoriculus and in 
Neomys it is more open. The interarticular area of the condyle is wider in Asoriculus than in Neomys 
(Fig. 11) and the pigmentation in Asoriculus is lighter. 


The oldest remains of Asoriculus were found on the European continent in the Late Miocene 
(MN13) localities. ?"Episoriculus" sp. comes from Santa Margarida in Portugal (ANTUNES and 
MEIN 1995) and ”Episoriculus“ from Solobrena in Spain (CROCHET 1986). Rare in the Late Mio- 
cene they became very common in European Pliocene and the Early Pleistocene localities. Outside 
of Europe their representatives were found also in Asia (KOTLIA 1991) and unexpectedly in north- 
western Africa (JAEGER 1975, RZEBIK-KOWALSKA 1988), where the subfamily Soricinae does not 
occur today. The African form ("Episoriculus* maghrebiensis RZEBIK-KOWALSKA, 1988) can cer- 
tainly be placed in the genus Asoriculus. On the other hand the taxonomic status of Episoriculus re- 
penningi described by KOTLIA (1991) from the Late Pliocene of north-western India needs revision. 
It is not clear whether it has characters of the European Asoriculus or of Episoriculus from sout- 
eastern Asia. 


As the morphological variability of fossil remains belonging to *Episoriculus" was great, in 
Europe two to six species have been ranked among this genus. They were: А. gibberodon (PÉTENYI, 
1864), described as Crocidura gibberodon from the Early Pleistocene locality of Beremend (identi- 
fied by JÁNOSSY 1986 as Beremend 1-3) in Hungary, A. castellarini (PASA, 1947) from the Early 
Pleistocene of Soave in Italy, A. tornensis JANOSSY, 1973 from the Early Pliocene (MN14) of Osz- 
tramos 13 in Hungary, A. borsodensis JANOSSY, 1973 from the Early Pliocene (MN14) of Osztra- 
mos 1 in Hungary, A. adroveri JAMMOT, 1977 from the Late Pliocene locality on Medas Islands in 
Spain and A. thenii (MALEZ and RABEDER, 1984) from the Early Pleistocene of Podumci 1 in Croatia. 


Based on the abundant materials from Hungary REUMER (1984) included two species, “Е”. tor- 
nensis and "E". borsodensis, in *E". gibberodon. Since nobody has revised the poorly described 
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Fig. 11. Differences in morphology of the coronoid and condyloid processes іп Neomys (А-В) and Asoriculus (C-F). A — 
N. fodiens from Poland (Recent), B — N. anomalus from Poland (Recent), C and D — А. gibberodon from Layna, spec. no. 
MF/1780/1, E — А. gibberodon from B-X, spec. no. 3 (ISER), Е — А. gibberodon from B-IX, spec. no. 2 (MTC). 


scanty materials of ^E". castellarini it cannot be decided whether it really belongs to a separate spe- 
cies or if it is also one more synonyme of “E”. gibberodon (REUMER 1984). “Е”. adroveri was de- 
scribed by JAMMOT (1977) in his unpublished thesis and its first published record (as nomen 
nudum) was made by CROCHET in 1986. It was not found elsewhere. 


In this situation only two of these six species seem to be valid. They are: A. gibberodon and A. 
thenii. 

In comparison to A. gibberodon, A. thenii is much bigger and massive. As mentioned above, di- 
mensions of Asoriculus from Ве(На-ХІП, X, XI, IX and B-VII/1 are not very high and they belong 
to A. gibberodon. 


The oldest remains of A. gibberodon were probably found in Brisighella, Italy, locality dating 
back to the Late Miocene (MN13) (DE GIULI 1989, “Е”. aff. gibberodon) and in Greece at Mara- 
mena dating to the Miocene/Pliocene boundary (MN 13/MN14) (DOUKAS et al. 1995, as A. gibbero- 
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don). Numerous in many Pliocene localities in Europe A. gibberodon survived probably to the end 
of the Early Pleistocene. 


Besides of the type locality, it was cited from other Early Pleistocene localities of Europe in 
countries such as Hungary (REUMER 1984, JÁNOSSY 1986, 1996) (everywhere as “Soriculus” or 
“Episoricuus” gibberodon), France (JAMMOT 1977 as E. gibberodon) and Italy (DE GIULI et al. 
1990 as “Е”. cf. gibberodon). On the European distribution of А. gibberodon see RZEBIK- 
KOWALSKA 1998. А. gibberodon was listed so far from Betfia-X and XI by TERZEA (1994) as E. 
gibberodon. 


Its presence is noted for the first time at Betfia-XIII, IX and Betfia-VII/1. 
Genus Neomys KAUP, 1829 
Neomys cf. newtoni HINTON, 1911 


Material Lower incisor I; damaged in its proximal part, from Betfia-VII/3. 

Taxonomic positio n.Thetooth is monocuspulate. Its apex is turned up and 
its anterior part (from the apex to the cusp) is long (see 10 C). As the tooth is damaged it is not possi- 
ble to take measurements and calculate the A/B ratio (see p. 32). However, the posterior position of 
the cusp allows it to be included in the genus Neomys, and not to Asoriculus in which this cusp is 
situated more anteriorly. Besides, the pigmentation of the teeth is red, whereas in Asoriculus it is 
light yellow. 

In the Early Pleistocene sediments of Europe only one Neomys species was present. It was N. 
newtoni described by HINTON (1911) from West Runton in England, the locality dated from the 
Early Pleistocene. In spite of the poor material, the lower I, from Betfia-VII/3 belongs most proba- 
bly to this species. This would be the first record of М. newtoni т Romania. 


N. newtoni is known from the Early and Middle Pleistocene localities of Europe. In the Early 
Pleistocene, besides the type locality, it was also listed the from Czech Republic (FEJFAR 1964), 
Germany (MAUL 1990), Poland (RZEBIK-KOWALSKA 1991) and in the Middle Pleistocene from Po- 
land (RZEBIK-KOWALSKA 1991), France (JAMMOT 1977), Germany (KOENIGSWALD et all. 1991), 
Italy (VAN DER MEULEN 1973) and England (BISHOP 1982). On the detailed European distribution 
of N. newtoni see RZEBIK-KOWALSKA 1998. 


Tribe Anourosoricini ANDERSON, 1879 
Genus Amblycoptus KORMOS, 1926 
Amblycoptus cf. oligodon KORMOS, 1926 


Materia 1. The material consists of one upper first molar М' and was found in Betfia-XIII. 

Description of the materia 1. The tooth, almost square in its occlusal 
outline, is large and massive. It is characterized by the great parastyle and subduaed mesostyle. The 
posterior margin of the tooth is considerably concave (see Fig. 12). 

Measurements. The buccal length (BL) - 2.06 mm, lingual length (LL) — 1.85 mm, 
anterior width (AW) — 2.09 mm, posterior width (PW) — 2.06 mm, PW/AW ratio = 0.99. 

Systematic positio n.Thecharacteristic features such as size, massiveness, 

great emphasis of the parastyle and reduced mesostyle indicate that this tooth belongs to the tribe 
Anourosoricini and the genus Amblycoptus KORMOS, 1926. So far four fossil genera and several 
species of this tribe have been described (RZEBIK-KOWALSKA 1998). The tooth from Betfia-XIII 
belongs most probably to A. oligodon KORMOS, 1926, which is the unique species of this genus [A. 
topali J&NOSSY, 1972 and A. jassiae DOUKAS, 1995 have been recently included to the genus Kor- 
dosia (MÉSZAROS 1997)]. In comparison with upper М' of Paranourosorex RZEBIK- KOWALSKA, 
1975 the molar from Betfia-XIII is evidently smaller. It has also different proportions than М! in 
Crusafontina GIBERT, 1974, which is rectangular. It differs also from the first upper molar of Kor- 
dosia MÉSZÁROS,1997 because in this last forms the posterior side of M' is straight and shorter then 
the anterior one (the PW/AW ratio is lesser than one), while in Amblycoptus the posterior side is 
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Fig. 12. Amblycoptus cf. oligodon from B-XIII. Right М', spec. no. 1 (ISER). 


characterized by the conspicuous emargination and both sides (anterior and posterior) of M! are al- 
most equal (the PW/AW ratio is close to one) (MÉSZÁROS 1997). 


As the representatives of the above mentioned Anourosoricini lived during the Late Miocene 
and Pliocene and Amblycoptus did not survived Miocene/Pliocene boundary the presence of this 
form in the Pleistocene assemblage has been considered as accidental and it was not taken into ac- 
count in the faunal list of Betfia-XIII. Nevertheless it is the first record of Amblycoptus in Romania. 


Subfamily Crocidurinae MILNE-EDWARDS, 1868-1874. 
Genus Crocidura WAGLER, 1832 


Crocidura kornfeldi KORMOS, 1934 


Materia l. The list of the material is given in table XXXI. It contains fragments of maxil- 
lae and mandibles with all types of teeth and processes or isolated teeth with the exception of M? and 
the angular process. 


Table XXXI 
Crocidura kornfeldi KORMOS, 1934 
Number of fragmentary Number of fragmentary Minimum 
Localities maxillae and detached mandibles and detached | Total number of 
upper teeth lower teeth individuals 
Betfia-XIII 1 0 l l 
Betfia-X 10 | 24 34 12 
Betfia-XI 15 25 40 6 
Betfia-IX 4 40 44 18 
Betfia-VII/1 2 12 14 4 
Betfia-V 0 l 1 1 
Betfia-VII/3 31 81 КІЛТТІ 20 
Betfia-XII 0 | 6 6 3 
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Юе етл роп of the material and comparison with 
other European population s. The species is known from the Late Pliocene 
and Early Pleistocene localities of Europe. A detailed description and measurements of this form 
are given in REUMER (1984). 


In comparison to Hungarian material studied by REUMER (1984) C. kor nfeldi from Betfia dif- 
fered slightly by the presence of rather distinct hypocones in the upper molars M' and М? (poorly in- 
dividualized in Hungary specimens) and a rather wide and protruding buccal cingula in the lower 
molars (narrow i in Hungary specimens). Besides, among 2 preserved UR with upper unicus- 
pids, one A? was slightly bigger than A’, and i in the second specimen А” was smaller than A? (ac- 
cording to REUMER 1984 in C. kornfeldi А? is bigger than A?). 

In the holotype, which represents the upper jaw, hypocones of M' and M? are rather low. Unfor- 
tunately there are no second unicuspid А? in the holotype. 

The specimens from Betfia do not differ morphologically in particular localities but by average 
their dimensions increase slightly with geological age. In some dimensions (e. g. L of M;) they are 
however smaller than specimens from the much older locality of Villany 3 (Late Pliocene, MN17, 
REUMER 1984). In the Pleistocene Crocidura kornfeldi from Betfia the length of M; equals 1.30 - 
1.52 (x = 1.42, n = 80), while e. g. in Villany 3 the same dimension of M, equals 1.29 — 1.75 (x = 
1.51, n = 91). They even exceed maximum dimensions of the recent C. /ucodon from Poland, the 
lenght of M, of which equals 1.47 — 1.55 (x 1.51, n= 12). Either С. kornfeldi did not increase its 
size in the geological time at all, or the material from Hungary was not homogeneous. However, in 
the Late Pliocene of Europe only one species of Crocidura, C. kornfeldi, was known so far. 


Measurement s.See Tables XXXII and XXXIII. 


Systematic position and distributi o n. The relatively 
small size [intermediate between the size of the recent C. suaveolens (PALLAS, 1811) and C. leuco- 
don (HERMANN, 1780)] and the massive appearence of Crocidura specimens from Betfia allow 
atribution to Crocidura kornfeldi KORMOS, 1934. Beside the small differences (see above) their 
morphology is also similar. Their upper P^ has the parastyle protruding, its protocone is situated in 
the middle of the anterior side of the tooth and the hypocone i is very small or absent. Upper molars 
(М! and М?) are relatively short and broad. The М! W/L ratio equals 1.37 — 1.68, x = 1.48, п=21, 


Table XXXII 
Crocidura kornfeldi KORMOS, 1934. Dimensions of upper dentition (in mm) 
Betfia-XIII | Betfia-X Betfia-XI Betfia-VII/1 Betfia-VII/3 
min. x |max. n min, x max. п min. x max n | sd | cv |min.| x шах! n тп. x |max.| n | sd Гоу | 
L (buce.) | — |1.88| — | 1 [1.681.83[1.99| 3 [1.67|1.72|1.76| 3 1.6511.80| 1.90 9 |0.08 4.44 
I  Loftalon! - [0.85] - | 1 |0.7610.7810.82| 4 [0.7210.750.8113 | - | - | - | - | - | - |0.75|0.80| 0.86 |11 |0.04|5.00 
Hoftalon - |123) - | 1 11.2011.3011.40| 3 11.1711.2111.24|3 | - | - | - |- E = |1.20/1.29| 1.39 |11 /0.0715.43 
КО БК See KE И 2.30 i{-|-|-|-[- à 
Ai L (occl.) 1.27 | 124 - |1|-| - | - | - | |- 115120125|2| - | - 
W (occl.) | 0.82 Т жесі М WI ee = = 10.7510.781 0.8212 | | - 
о О Eet КЕ = S 
W (occl.) | - - 10.60] 2 jE - pe 
a3 L (ocel.) | = - 0:66/0:6910773| 211 ии Ови E 
W (occl.) — EN] Ие HX MESS M RSS асы E жермен DE cae 
P' L(bucc.)| - | -| - |-|- |1.73| - | 1]L.62]1.711.80 2 | - | - | = 11.88] - | 1 |1.8311.8911.96 | 2 | - | - 
Lima) | = | = | = | = 1.2311.3411.43| 5 1.3011.37]1.432 4 | - | — 11.351 1.441 1.53] 2 11.4011.48| 1.53 |10 |0.0412.70 
M' L(med)|- | - | - |- 0830292101 5 0.88/1.00/1.07| 4 | — | — [0.98/0.99|1.00| 2 |1.05|1.09| 1.15} 9 |0.0413.67 
№ (max.)| - | - | = |-:1861.992.10| 5 |1.932.02/2.17| 4 | — | - 12.0112.08 12.15] 2 12.08]2.16| 2.28 |10 |0.06|2.78 
Г. (тах.) | - | - | - | - |L18|1.191.21| 2 |1.14]1.20 1.23| 5 1.20/1.30| 1.39| 8 10.06/4.61 
M° L(med)|- | - | - | — |0.820.92/0.97| 5 |0.85|0.94|1.00| 6 0.06,638| — | - | - | — 10.90/1.00| 1.05 |11 |0.04 4.00 
W (max.)| - | — | — 1-1L671.77]1.86| 5 |1.73]1.76/ 1.81; 3 1.91/1.99| 2.11 |11 10.0713.52 


E specimen slightly damaged 
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| | | 

| | Betfia-X | Betfia-XI Betfia-IX 

1 д | min. | x |max. n sd | cv | min. | x | max. | n sd | cv | min. x тах. n sd | cv | 
ee E Te ссе қа ша o= 
Ë W (Бисс.) | 0.79 | 0.80 | 0.82 | 3.| - | - | 0.77 | 0.81 [0.887] 6 | 0.04 | 4.94 | 0.80 | 0.84 |084| 3 | - | - 
lr ОИ = ee Барса tao: Е ПТ ТИН ЛИ Е е 
b, Luce) [1505 18 [1.29 [3 | - | - | [124] — |1] - |- [120 [128 [143] 12 |0.06| 4.69 
L W (occl.) | 0.77 | 0.80/0.83| 3 | - | = |- RCE ER Ll КЕРН МЕҢ К `7? 0.91 | 1.00 | 12 | 0.05 | 5.49 
M, Loc) | 1.30) 1.38) 1.45) 13 | 0.04 | 2.90 | 132 137 144 | 5 | - | - | 130 | 142 |1.50| 28 10.05 3.52 
| W (occl.) | 0.98 | 1.03 | 1.08 | 13 | 0.03 | 2.91 | 095 | 1.04 | L11 | 5 | - | - | 0.98 | 1.06 114 27 | 0.05 | 4.72 
E L(occl) |1.24| 1.31 | 1.40 | 15 | 0.05 | 3.82 | 1.24 | 1.29 | 1.35 | 11 | 0.04 | 3.10 | 1.23 | 1.35 | 1.43 | 26 | 0.05 | 3.70 
|... W (ocel.) | 0.84 L0.91 | 0.97 | 16 | 0.04 | 440 | 0.86 | 0.90 | 0.95 | 11 | 0.03 | 3.33 | 0.83 | 0.95 | 1.04 | 26 |0.04 | 421 
м L(bue) |06 1.0 (118 | 6 0.09 | &18 | 1405 | 1.14 1121) 5) — | = | bib) 15 1.21 | 12 | 0.04 | 3.48 | 
> М (осе!) | 0.54 | 0.61 | 0.66 | 6 | 0.04 | 6.56 | 0.57 | 0.64 | 0.68 | 5 | - | - 10.61 | 0.66 0.70, 12 10.031 4.54 | 
Mı-MaL (осе) |361|376|393|3 | - | - | - 1364| - | 1| - | — |342 | 3.89 |402. 10 |0.07 | 1.80 | 
‘Hofmandible | | | | | | | 

| below М; | 1.20 | 1.31 | 1.42 | 16 | 0.06 | 4.58 | 1.20 | 1.32 | 1.38 | 9 | 0.08 | 601 | 1.24 | 1.39 | 1.55 | 27 |0.09 | 6.47 
ІН of ascending | | | | | | 

| ramus. КО a ТТТ eid ser e. Ea or ЗЫ it ee 013,25 
| Wofcoronoid | | | | 

| process [078|085/092| 2 | - | - | - [08] - | 1 | - | - | 0.72 0.88 |1.02| 8 [0.11 12.50 
| H ofcondyloid | | | | | | 
[process | 5014 | | | 167]. Des Ба es LS |000 15:84 


otherwise the W/L ratio is on average 1.5. For comparison the same ratio in C. leucodon and C. sua- 
veolens is smaller. It equals 1.30 — 1.45, x = 1.37, n = 10 in the first and 1.30 — 1.37, x 1.33, п= 11 
in the second species. Analogically to C. kornfeldi, in Betfia specimens the internal temporal fossa 
of the mandible is bordered ventrally by a thick bar and the foramen mentale is always situated be- 
low P4 or P4/M;. 


In contradiction to C. leucodon their upper molars are short and broad (see above), the buccal 
cingulum of the lower molars is less undulate and the lower edge of the lingual cingulum is not 
straight but navicular. Besides the external pterygoid fossa is strongly excavated, the pterygoid boss 
well developed and the coronoid proces broad because its anterior and posterior edges diverge in the 
direction of the condyloid process. In C. /eucodon the external pterygoid fossa is shallow, the ptery- 
goid boss hardly visible and the coronoid process rather narrow because in the upper part its anterior 
and posterior edges are more or less parallel. 


C. kornfeldi was described for the first time by KORMOS from the Late Pliocene (MN17) Hun- 
garian locality of Villány-Kalkberg-Nord, known today as Villány 3. From the Late Pliocene 
(MN17) localities it was also reported by REUMER (1984) at Osztramos 3/2 (Hungary), by FEJFAR 
and HORÁCEK (1983) at Ctinéves (the Czech Republic) and at PleSivec and Véeläre 3 (Slovakia). 
This period is so far the oldest one in which Crocidura remains of known species were found in 
Europe. Its presence in the Early Pliocene (MNI5) of Ivanowce in Slovakia (FEJFAR 1964) was not 
confirmed by this author in his paper of 1966. 


C. kornfeldi was also reported from Deutsch-Altenburg 30A in Austria dated from the Plio- 
cene/Pleistocene boundary (MAIS and RABEDER 1984), and from other Early Pleistocene localities 
of southern Europe such as Nagyharsányhegy 2, Osztramos 2, 8 and 14, Somssichhegy 1, Villány 5 
(REUMER 1984) and Beremend 16 (JANOSSY 1996) in Hungary, Deutsch-Altenburg 2A, 2C1 and 
4B (MAIS and RABEDER 1984) in Austria, Betfia-IX (TERZEA 1988, 1994) in Romania, Tourkobou- 
nia 2, 3 and 5 (REUMER and DOUKAS 1985) in Greece and Casablanca | and Victoria Cave Газ C. cf. 
kornfeldi (AGusTi and MOYA-SOLA 1991) in Spain. 
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Table XXXIII 


Dimensions of mandible and lower dentition (in mm) 


Betfia-VIl/1 Betfia-V Betfia- VII/3 Betfia-XII 
min | x | мах. | n sd | cv | min. | x _| max. | n | min. | x |max. | n sd | cv | min. | x „max. | n 
SE 1 3.14 | 3.31 | 3.52 | 11 | 0.13 | 3.93 | 
0.80 | 0.81 | 0.83 | 2 = - 10.78 | 0.87 [095 | 18 |0.0515.75| - | - Apa 
1.12 | 4:15 |11812 | 08 5 l = = ca LE се ШЕ 
1.211 11:237 | 11.2551, 2 - - = |137| - A БІЗІ 125411830817 #3 | 
_0.83 | 0..84 | 0.85 | 2 = = = | 0.94 | - l 10.81 | 0.88 | 0.94 | 3 | | | sl у 
1.35 | 1.41 | 1.48 | 6 | 0.06 | 4.25 | - | 147] - PAS PATES | 1.521 28 0.04 276 = ae 1 
e UE К e ДЫ Б ШЖ ЛЫШЫ s 151815037 1515107717195] 28:50:09 BE ee 081 
1.27 | 1.34 | 1.42 | 5 - = MSIE TN = 1 | 1.31 | 1.38 | L47 | 34 | 0.04 | 2.90 
510/575 50:937 ЕШ 5 ЕЕ — RIO ET ORAL 00:73:09 | 35 | 0.05 | 5.15 | 
1.07 | 1.12 | 1.20 | 4 1.09 | 1.16 | 1.23 | 17 | 0.04 | 3.45 | 
0.61 | 0.63 | 0.66 A | 0.62 | 0.67 | 0.72 | 17 | 0.03 | 4.48 | 
SRB oA ү l 3.83 | 3.90 | 3.98 | 4 | | 
[1.31 | 1.43 | 165| 6 |012|839)| - | 1.61 | - l | 1.36 | 1.49 | 1.70 | 42 | 0.09 | 6.04 | 1.47 | 1.50 | 1.52 | 3 


Cocidura cf. obtusa KRETZOI, 1938 


Material The list of the material is given in Table XXXIV. It contains only mandibles 
with all types of teeth and processes with the exception of the angular process. 


Description of the materia 1. The mandible is relatively large and 
stout. Its horizontal ramus is high, bulged bucally and slightly concave lingually. Its lower margin is 
a little concave under M;/M;. The ascending ramus is high and leaning slightly backwards. The an- 
terior margin ofthe coronoid process is almost straight and has a slight bulge on the level of the con- 
dyloid process. The posterior margin is slightly concave. The tip of the coronoid process is broad 
and blunt. The coronoid spicule is distinct and placed high, near the tip of the process. The external 
temporal fossa is well developed and deep in its upper part. It extends ventrally to about the level of 
the centre of the condyloid process. The condyloid process is relatively large. Its upper facet is nar- 
row and oval and it makes an angle of about 45? with the lower facet. The lower one is broad and its 
anterior part is narrower than the posterior one. It is centrally depressed. The external pterygoid 
fossa is very shallow and the pterygoid boss is hardly visible. The internal temporal fossa is large, 
reaching to 3/5 way up the coronoid process. Its lower margin is thickened and protruding . The 
mandibular foramen is large and placed under the posterior corner of the internal temporal fossa. 


Table XXXIV 
Crocidura cf. obtusa KRETZOI, 1938 
| | 
Number of fragmentary | Number of fragmentary Minimum | 
Locality maxillae and detached | mandibles and detached | Total number of 
upper teeth | lower teeth individuals 
| BetfiaX _ ( 0 | 6 6 4 | 
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The mental foramen lies in the posterior part of a deep groove, below the root of P4 or between the 
roots of P4 and МІ. 

Teeth are massive. I, is not very long and is monocuspulate. Its apex 1$ only slightly upturned. 
The buccal cingulum is moderately broad but protruding. A, is large, elongated antero-posteriorly 
and single-cusped. It is hidden underneath P, for less than half its length. Its buccal and lingual cin- 
gula are very broad and protruding. Ра is typical for Crocidura, a pointed, tetrahedron-shaped tooth. 
Its cingulum is equally strong on both sides. 

The lower molars are also typical for Crocidura. M, is very broad. Its buccal re-entrant valley 
opens high above the cingulum. The entoconid crest is not very high and the hypolophid is separated 
from the entoconid. The anterior cingulum is broad and protruding, the buccal one is a little nar- 
rower, protruding and extremely undulated, the lingual cingulum is flat, sometimes hardly visible. 
The lower edge of the lingual cingulum in M; and other molars is almost straight. Мо is a little 
smaller than Му. Its buccal re-entrant valley opens a little lower and the buccal cingulum is less un- 
dulated. The talonid of M; is reduced to a single cusp, the hypoconid. 


Measurement $. See Table XXXV. 


Systematic position and distribution. Such characters 
as the large size (see Fig. 13), massive teeth, undulate buccal cingulum (especially in M;) and an al- 
most straight lower edge of the lingual cingulum in the lower molars, a high and blunt coronoid pro- 
cess, a very shallow external pterygoid fossa and a very small or lacking pterygoid spicule differ the 
six specimens from Betfia-IX dated from the Early Pleistocene from other specimens of Crocidura 
present also in this locality and from Crocidura specimens from the remaining Betfia localities 
studied here. 

In the Early Pleistocene two species of large Crocidura are cited: C. zorzii PASA, 1942 described 
from Soave in Italy and a little smaller C. obtusa KRETZOI, 1938 described from Gombasek in Slovakia. 

Besides ofthe type locality Soave, C. zorzii was also mentioned from the Middle Pleistocene lo- 
calities in Italy (BARTOLOMEI 1964, BARTOLOMEI and PASA 1970), from Germany (BRUNNER 
1957) and France (JAMMOT 1973) and from the Late Pleistocene in Italy (PASA 1952, BARTOLOMEI 
1964) and Bulgaria (PoPov 1989). 


Table XXXV 


Crocidura cf. obtusa KRETZOI, 1938. Dimensions of mandible and lower denti- 
tion (in mm) 


Betfia-IX 
min. X |е теа Ек аа) n Js sd alt су 
I L (bucc.) 3.67 3.68 3.69 2 _ = 
| | W (bucc.) 0.94 0.96 0.98 4 _ - 
Ay L (bucc.) 1.20 1.28 | 1.36 2 - 
P L (bucc.) 1.25 1.32 1.45 5 - ~ 
| + W (occl.) | 0.94 0.98 1.03 de 3, - = 
M, L (occl.) 1.55 129/7. 1.59 6 0.02 1527 
W (оссі.) 1.18 1.20 1.22 als 6 0.01 0/825 
Ms L (occl.) 1.44 1.48 1.54 6 0.04 2.70 
я W (occl.) 1.03 | 1.05 | 1.10 6 0.03 2.86 
м gen 07 Y 076 ; ғ à 
occl. { Е $ = = 
М,-М; Г (occl.) ps 4.32 4.38 alt: 5 = = 
H of mandible 
below M; 1.65 1.69 1879 6 0.04 2:37 
H of ascendin 
gramus 4.82 4.99 5.30 4 - - 
W of coronoid 
[process 1.00 | 1.06 19, 5 - - 
H of condyloid 
process 1.72 1.83 1.97 5 - = 
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Fig. 13. A - Crocidura kornfeldi from B-IX, spec. по. 3 (ISER), B — Crocidura cf. obtusa from B-IX, spec. no. 3 (ISER). 


According to PASA (1942, 1947) the mandible of C. zorzii is characterized by a high ascending 
ramus leaning backwards and massive condyloid process. Besides, its I; is short and robust, A, and 
P, dilated, the lower molars (especially М!) are robust and М; is oval in its crown outline with an 
elongated talonid in the shape of a small unique cusp. 


Unfortunately the shortness of I; and robustness of the teeth are not supported by any measure- 
ments and drawings and it is difficult to decided to what degree they are diagnostic. Besides, meas- 
urements show, that there is an overlapping of some dimensions of C. zorzii with the dimensions of 
the recent C. leucodon. 


So far C. zorzii was considered to be the largest among fossil and living Crocidura species. This 
fact may however result from a small number of specimens used for comparison and a poor knowl- 
edge of individual variation of particular elements of the jaw and teeth in fossil Crocidura species. 
Even the dimensions of the ascending ramus, which was regarded as diagnostic, overlap with this 
dimensions in the recent C. leucodon making identification difficult. On the other hand, it 1$ possi- 
ble that identification of the smallest Crocidura zorzii (e.g. from the Late Pleistocene of Montorio) 
was incorrect, these specimens belong to another species and C. zorzii was indeed the largest spe- 
cies of this genus. 


Characters which, according to PASA (1942, 1947), also differentiate C. zorzii from other spe- 
cies of Crocidura (e. g. the morphology of M3) are common in all other species of this genus. 


The comparison of dimensions given by PASA (1947) for C. zorzii from its typical locality with 
dimensions of large Crocidura specimens from Betfia-IX indicates a partial overlapping of such di- 
mensions as the height ofthe mandible below M; and the length of lower molars M; — M, (С. zorzii 
being larger) but the dimensions of the ascending ramus do not overlap in these two forms and this 
process is higher in C. zorzii (see Fig. 14). 
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АП remaining accessible measurements of C. zorzii also overlap with dimensions of the large 
Crocidura from Betfia-IX (C. zorzii being always bigger) although in the case of the length of the 
lower molars M, — М; there is only small overlapping with C. zorzii from Montorio. 


Characters visible on the unique C. zorzii photos given by JAMMOT (1973) from La Fage are: a 
high internal temporal fossa, deep external pterygoid fossa, a distinct pterygoid spicule and a navi- 
cular line of the lingual cingulum in the lower molars. They are different than these characters in 
large Crocidura from Betfia-IX (see the description of the material). 


The second largeest species of the genus Crocidura listed from the Early Pleistocene of Europe 
is C. obtusa. According to KRETZOI (1938) it resembles recent C. leucodon in morphology and size, 
but it differs from the recent species by the elongated A; and more blunt Ра. 


In support of his definition KRETZOI (1938) enclosed the scheme of diagnostic teeth of the newly 
described species and, for comparison, presented the schemes of these teeth in recent С. leucodon 
and C. russula made by MILLER. The comparison of A, of the recent C. /eucodon with its presenta- 
tion by MILLER shows, that MILLER's drawing is incorrect. In reality the A, of C. leucodon is elon- 
gated antero-posteriorly and resembles the type presented by KRETZOI (1938) as belonging to C. 
obtusa. The bad quality of drawings, lack of any measurements and impossibility of finding the C. 
obtusa holotype caused JAMMOT (1977) to recognize the name C. obtusa as invalid. Nevertheless 
some authors recognized it among fossil Crocidura species. Besides of Gombasek, in the Early 
Pleistocene localities it was listed by KOENIGSWALD (1971) from Weissenburg 7 (Germany) and by 
JÁNOSSY (1996) from Beremend 16 and (1986), Nagyharsányhegy 4, Somssichhegy 2 and Villány 
6 (Hungary). In the Middle Pleistocene localities JÁNOSSY (1986) cited it also from Tarkö and Vár- 
hegy (Hungary). As C. cf. obtusa it was listed from Austrian Deutsch-Altenburg 9, dated from the 
Late Pliocene (MN16) (MAIS and RABEDER 1977), from Hungarian Kövesvarad and Osztramos 8 
and 14, dated from the Early Pleistocene (JÁNOSSY 1986) and from the Romanian Ursilor Cave, also 
of the Early Pleistocene age (TERZEA 1983). 
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Fig. 14. Minimum-maximum diagram of the ascending ramus height (H) in Crocidura suaveolens (а), Crocidura UD 
(b-d), Crocidura leucodon 59, Crocidura obtusa N g) and Crocidura zorzii (h - |); a — Recent: Poland (n=1 1); Early Pleis- 
tocene: b — B-X, ISER (п=2), c В-ХІ, ISER (n-1), d - B-IX, MTC (п-б); e — Recent: Poland (n=12): Early Pleistocene: 
Г Betfia-IX, ISER (n=4), g — Weissenburg, Germany (n=1) KOENIGSWALD 1971, h — Soave, Italy PASA 1947; Middle 
Pleistocene: 1 — La Fage, France e 1973, j — Breitenberghóhle, German ШЕ BRUNNER 1957, k — Moro- 
vitsa Cave, Bulgaria (n=3) POPOV 1989; Late Pleistocene: l - Montorio, Italy (n=1) PASA 1952. 
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In all papers mentioned above authors reported only the presence of C. obtusa in a particular lo- 
cality. They did not give any information about its number, morphology or size. The only exception 
is the paper of KOENIGSWALD (1971), where the author gave some dimensions of one mandible 
from Weissenburg 7. Unfortunately the mandible was devoid of Ay, The height of the ascending ra- 
mus of this mandible is a little bigger than in the recent C. /eucodon. This dimension as well as the 
height of the mandible below М; agree with dimensions of the large Crocidura from Betfia-IX and 
with some smaller specimens of C. zorzii. 


One specimen determined as C. obtusa from Villány 6 dated from the Early Pleistocene is pres- 
ent in the collection of the ISEZ. Its dimensions and morphology lie within the range of variation of 
C. leucodon, and the only difference is visible in the external pterygoid fossa, which in Hungarian 
specimen is deeper. 


Characters of the large Crocidura from Betfia-IX mentioned at the beginning of this chapter 
agree best with characters of C. leucodon living today in Europe. Some of their dimensions lie also 
within the range of variation of a dozen or so specimens of C. leucodon from the Polish population 
used for comparison, but some of them are slightly higher. Also almost all average dimensions of 
Crocidura from Betfia-IX are a little higher than average dimensions of the recent species. On the 
other hand, these dimensions were lower than the dimensions known for C. zorzii and its morphol- 
ogy is different. The length of A, of 24 specimens of C. leucodon from Poland equals 1.11 — 1.30 
(average 1.17). This dimension in large Crocidura from Betfia IX was by average higher and for 3 
specimens was: 1.20, 1.26, 1.36 (average 1.27). In one specimen determined as C. obtusa from the 
Early Pleistocene Hungarian locality, Villany 6 (mentioned above) the length of A, equals 1.24 and 
is rather higher than the average in C. leucodon. It may well be that C. obtusa is a valid name of a 
species which lived in Europe during the Plio/Pleistocene. The validity of C. obtusa is still open. 


If palaeontological data are correct, C. leucodon appeared in Europe in the Middle Pleistocene 
(RZEBIK-KOWALSKA 1998). CATZEFLIS (1984) and REUMER (1986) thought however, that it ap- 
peared in Europe from the Middle East only after the last interglacial. According to data cited above 
C. leucodon was absent from Europe in the Early Pleistocene. The presence of a large Crocidura in 
the Early Pleistocene, smaller and different from C. zorzii and larger than C. leucodon indicates that 
we probably have to recognize another species of this genus — e. g. C. obtusa. Among shrews there 
is a tendency to increase of the dimensions with geological time. It is therefore hardly probable that 
in the Early Pleistocene lived large C. /eucodon which diminished its size with geological time. The 
revision of the European fossil Crocidura species is badly needed. 


Ш. THE AGE OF BETFIA LOCALITIES AND THE HISTORY OF SORICIDAE 
AT BETFIA KARSTIC COMPLEX 


Table XXXVI contains the list of fauna of particular Betfia localities. 


Betfia-XIII represents the oldest fauna of Romania with the appearence of the genus Allophaio- 
mys. In the continental deposits of the Holarctic region this event is commonly recognized as the be- 
ginning of the Quaternary. In Betfia-XIII Allophaiomys was represented by the primitive form, 
A. pliocaenicus deucalion (TERZEA 1995a). On the other hand, some survivors from the Pliocene 
were still present. The composition of the fauna indicates that Betfia-XIII can be placed at the be- 
ginning of the Biharian (Middle Eburonian) period (TERZEA 1994, 1995a). This period is character- 
ised by the deterioration of the climate. However, the presence in B-XIII of such thermophilous 
forms as Macaca sylvana, Muridae or Gliridae allows us to define the age of- BXIII as probably “а 
warming phase in the middle of this glacial complex" (TERZEA 1995а). 


As shrews are concerned, all forms in B-XIII represented the survivors from the previous peri- 
ods. One of the oldest forms known since the Miocene/Pliocene boundary, P. hungarica, and a little 
younger Beremendia fissidens, the first appearence of which was noted in the Early Pliocene 
(ММ14), were the most abundant (52% of all shrew species) in this locality (see Tables XXXVIT). 
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Table XXXVI 


Localities and faunas of shrews 


Species Localities 


B-XIII B-X | B-XI B-IX | B-VIVI | B-VII2 B-V B-VII/3 | В-ХП | B-VII/4 | 
Blarinoides mariae | dE = = = - = = - 
Sorex (D.) praearaneus 
Asoriculus gibberodon 


| 


+ 


Petenyia hungarica 


Sorex cf. subaraneus 


Beremendia fissidens 


Sorex minutus L 


Sorex runtonensis 

Crocidura kornfeldi 
Sorex (D.) margaritodon = = = 
Crocidura cf. obtusa = = I 
Sorex sp. = = = = > = mire Bee 
Neomys cf. newtoni = = = — x in | + Ж. T 


++ жж +++ 
| 
| 


+ |+ |+ jt [+ |+ |+ |+ |+ |+ 
IE 


Sorex minutissimus = = = 2 = P + ы y 


On the other hand, Blarinoides mariae also known since the Early Pliocene, was found in small 
number. It was its unique appearence in the Betfia Karstic Complex. Other very old species known 
since the Miocene/Pliocene boundary, Asoriculus gibberodon, was also very rare. In Betfia-XIII, 
the genus Sorex was represented by four taxa (44%). The most numerous were the large size 
5. (D.) praearaneus and medium size 5. runtonensis. 


Although some thermophilous species of mammals were still present in the assemblage of 
B-XIII, Crocidura kornfeldi constituted only 2% of shrew fauna. In this locality Soricidae were rep- 
resented by a high (9) number of species. Unique tooth of A. cf. oligodon found in B-XIII has not 
been enumerated in the list of species of this locality as probably foreign element to this assemblage 
(see p. 36). | | 

According to TERZEA (1995а), at Betfia-X the fauna of rodents shows а significant renewal. 
Many archaic forms are replaced by new ones and Allophaiomys pliocenicus pliocenicus was re- 
corded for the first time in this locality. The species composition and the degree of development of 


Table XXXVII 
Betfia-XIII 
Species EG MNI %MNI %MNI 
S. minutus | f 5 9.62 
S. runtonensis f 8 15.39 26.93 
S. cf. subaraneus f l 1.92 
S. (D.) praearaneus f 9 17,31 17.31 
A. gibberodon f l 1.92 1.92 
» f 24 46.16 46.16 
C. kornfeldi E 1 1.92 1.92 
SS 5 1 1.92 1.92 
В. тағіае o 1 | 1.92 1.92 
P. hungarica o 15 28.85 28.85 
B. fissidens o 11 21.25 21.15 
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A. pliocenicus allowed us to place the mammalian assemblage of Betfia-X in the Early Biharian 
(Early Waalian) (TERZEA 1988). The fauna of Betfia-XI seems to be of about the same age or a little 
younger (TERZEA 1994, 1995a). From the climatic point of view B-X and B-XI represent 
"temperate-warm phases". It is clearly visible in the fauna of shrews. In these both localities 
C. kornfeldi was very common and the most numerous (48% in B-X and 30% in B-XI) of all shrew 
species (see Tables XXXVIII and XXXIX). As concerns the Pliocene survivors only B. mariae is 
lacking. On the other hand, А. gibberodon was more numerous than in B-XIII (12% and 20% re- 
spectively) and among Sorex species S. runtonensis prevailed. 

Faunas of Betfia-IX and VII/1 had a more evolved Allophaiomys pliocaenicus and therefore 
were a little younger than B-X and B-XI (middle and upper parts of Waalian respectively). The Plio- 
cene survivors, Mimomys tornesis and Ungaromys nanus, as well as the thermophilous Macaca syl- 
vana, appear for the last time in these localities and the presence of Lemmus aff. lemmus and Gulo 
schlosseri is observed in B-VII/1a (TERZEA 1995a). This last fauna is probably connected with “а 
short phase of cooling in the middle of Waalian" (TERZEA 1994, 19952). 

In Betfia-IX forest species constituted 71% of the shrew assemblage (see Table XL). 
S. (D.) praearaneus disappeared and at B-IX had been replaced by larger and more exoedaenodont 
form, S. (D.) margaritodon. As always, the most numerous (more than 3396) was S. runtonensis. 
Comparatively abundant was also 5. minutus (about 14%). The oldest forms, А. gibberodon and 
particularly P. hungarica appeared for the last time in greater number (2.5% and 11% respectively) 
at B-IX. 


Table XXXVIII 
Betfia-X 
Species EG MNI %MNI %MNI 
S.minuus |] CS: E 4.00 
. — — — = 16.00 
S. runtonensis f Ё 3 12.00 
S.(D.) praearaneus | Sa e _ 8.00 8.00 
A. gibberodon - _ e fa 3 S 12.00 12.00 
IE ЖЕНЕ _ f _ 9 36.00 36.00 
C. kornfeldi A М e $ lS | 48.00 Ë 48.00 
41. SCH $ zen e 48.00 48.00 
P. hungarica ` te t ue E 8.00 z 8.00 
B. fissidens ee o DNE 8.00 8.00 
ponto mE O LT 16.00 №. __1600__ 
Table XXXIX 
Betfia-XI 
Species EG MNI %MNI %MNI 
5. sd "IS 1" ka f l 5.00 
15. runtonensis f 7 4 E 20.00 25:00 
S. (D.) praearaneus f 2 10.00 10.00 
A. gibberodon f 4 20.00 20.00 
f 11 55.00 55.00 
C. kornfeldi $ 6 30.00 30.00 
| 5 6 30.00 30.00 
P. hungarica i o 2 10.00 10.00 
B. fissidens o l 5.00 5.00 
SCH 0 6 30.00 30.00 
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Only in this locality two species of Crocidura were found together. They were: C. kornfeldi 
and C. cf. obtusa, which constituted, however, only 5 % of the shrew fauna. The shrew assemblage 
of Betfia-IX was the richest of all Betfi aassemblages and consisted of 10 species ofthe Soricidae. 

At Betfia-VII/1 there were only 7 species of shrews. The genus Sorex was represented by three 
taxa. 5. runtonensis was again the most numerous, and 5. minutus (as in most localities) was repre- 
sented in smaller numbers. In Betfia-VII/1, the oldest Pliocene forms were still present there were: 
A. gibberodon, P. hungarica and B. fissidens but first two species were very rare (1% and 3% re- 
spectively, see Table XLI). C. kornfeldi was also rare. 

So far, the fauna of Betfia-VII/2 has not been studied in detail. However, according to Table 1 
given by TERZEA (19952) this locality is dated to the second half of the Early Pleistocene (Early Bi- 
harian, Middle Menapian). It is a little older than Betfia-V, dated by TERZEA (19952) to the Late 
Menapian. The palaeontological data suggest that the climate in the Menapian was continental. 

The only shrew found, so far, in B-VII/2 was ubiquitous В. fissidens (Table XLII). 

On the basis of the degree of evolution of Arvicolidae Betfia-V is dated to the Late Biharian 
(Late Menapian). A new wave of immigrants (especially among large mammals) appeared in this 
area (TERZEA 19952). Besides, the first occurence of such rodents as Microtus hintoni, Lagurus 


Table XL 
Betfia-IX 
Species EG MNI %MNI %MNI 
S. minutus | f 58 1404 _ di: 
S. runtonensis f 137 ==! 33.17 48.9] 
S. cf. subaraneus _ f | 4 pe Д | 
S Sp. 2 f l 3 — 0.73 =... 2 теа 
S. (D.) margaritodon | f re mi. 19.85 19.85 
A. gibberodon f 10 2.42 2 242 
iy | f — nn 7118. 71.18 
C. kornfeldi $ 18 Іше modom 
C. cf. obtusa 5 | 4 = UU MM c E a RM 
L Әр. : | — = 5.33 _ Таукент 
ІР. hungarica o. | AT = 11.38 11.38 
B. fissidens o | SUERTE + ІРДІН ib mn 
ae”) ee FR ER ES e m | en 
Table XLI 
Betfia-VII/l 
T | E T — — — —- — — — —— = 
Species EG | MNI %MNI %MNI 
s minutus | f 13 | 14.13 NE Е 
S. runtonensis | f Ін 40 | 43.48 | š 
S. (D) margaritodon | f | 16 17.39 17.39 
A. gibberodon | f l 1.09 _ 1.09 _ 
| Y f | 70 | 76.09 76.09 
|C. kornfeldi | 5 | 4 435 4.35 
| Ў. | 8 | 4 | 4.35 | 4.35 
IP. hungarica | o | 3 3.26 3.26 
В. fissidens | 9 | 15 16.30 16.30 
M | 0 | 18 19.56 19.56 
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transsylvanicus and Mimomys savini noted. Among shrews Sorex species were still dominant (more 
than 60%). Besides S. runtonensis (50%), the second common species was B. fissidens (33%) (see 
Table XLIIT). The quantity of C. kornfeldi was vestigial. 


Table XLII 
Betfia-VII/2 
Е P s | | 
Species EG MNI | %MNI %MN | 
| 
B. fissidens | о I | 100.00 | 100.00 | 


Betfia-VII/3 is younger than B-V and placed by TERZEA (19952) in the Bavelian interglacial, 
corresponding to an alternation of two mild phases separated by a cooling event, when Lemmus lem- 
mus and Gulo schlosseri appeared. 

It seems, that these changes also influenced shrew fauna. The most interesting species con- 
nected with this cooling event was S. minutissimus, a shrew unknown so far not only in the Betfia 
Karstic Complex but also in other Romanian localities. As mentioned above (p. 7), it inhabits today 


Table XLIII 
Betfia-V 
f T 
| Species EG MNI %MNI | %MNI 
| OsUa v ———əs—ə.+—.:.-À' I c ===== =_——= —— = = 
|15. minutus _ we ES = l L 2399 d | 
ОСИНА T Е Sé els me eel 50.00 56.66 | 
Bichesnbaraneus р E š Pun __ 3.33 M. f | 
S.(D.)margaritodon | Е SNE EE 6.666 | al 6.66 — | 
a>; | f 19 | 63.33 | 63.33 | 
ІС. kornfeldi | $ | 3.33 | 3.33 | 
ee EE E ee ғ 3.33 | 3.33 | 
Bufissidensse um ung elf te е EE mros eil | _ 33.34 
E je BALL eem er ST eren: tam, AUS — - TEES | 2 33.34: = | 


the taiga zone in a very severe climatic conditions. During the colder phases of the Pleistocene it in- 
vaded western and southern Europe reaching as far as France, England and Bulgaria 
(RZEBIK-KOWALSKA 1995, 1998). On the other hand a clearly increased amount of Crocidura (to 
10.53%, see Table XLIV) in B-VII/3 indicates that some part of this shrew assemblage must repre- 
sent one of two mild phases of the Bavelian interglacial. 


Besides S. minutissimus the second new form known so far neither in Betfia Karstic Complex 
nor in other Romanian localities noted in B-VII/3 is Neomys cf. newtoni. As in the case of S. mi- 
nutissimus it was its first and last appearence in this complex. In general, N. newtoni is rarely found 
in fossil materials and always in small number. 


The early Middle Pleistocene fauna of Betfia-VII/4 ends the biochronological succession of the 
Betfia Karstic Complex. Mimomys savini (the last representative of the genus), an advanced species 
of Microtus (M.agrestis), as well as new forms such as Lagurus transiens and Mammuthus tro- 
gontherii have been found in this assemblage. The lithological and palaeonological data show a suc- 
cession of three climatic fluctuations, correlated with Glacial A, Interglacial II and Glacial B of the 
Cromerian Complex (TERZEA 1994). In shrew fauna we can see the predominance of Sorex species. 
Until the end of the Biharian the survivor from the Early Pliocene, B. fissidens, was present and 
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Table XLIV 
Betfia-VII/3 
Species EG MNI %MNI %MNI 
ee 
S. minutus f | CET > 4 2.10 
ER, ke | 
S. EINES DE f 0.53 58.95 
S. runtonensis f 104 54.74 
S. cf. subaraneus f 3 1.58 
S. (D.) margaritodon f 5 2.63 2.63 
f 117 61.58 61.58 
C. kornfeldi $ 20 10.53 10.53 
y s 20 10.53 10.53 
N. cf. newtoni w EE l 0.53 0.53 
w Š | 1 0.53 0.53 
B. fissidens |: о 52 27.36 27.36 
5» 0 52 27.36 27.36 
Table XLV 
Betfia-XII 
Species EG | MNI %MNI %MNI 
C. kornfeldi 5 3 100.00 100.00 
Table XLVI 
Betfia-VII/4 
Species EG MN | мм %MNI 
S. minutus (ЕС 5 1 14,29 "d 
S. runtonensis | 5 E 3 42.86 57.15 
|5. (D.) margaritodon $ 1 14.29 14.29 1 
$ 5 71.44 71.44 
B. fissidens o 2 28.56 28.56 ] 
se) 9 2 28.56 22 28.56 


constituted still more than 1/4 of all fauna of shrews (see Table XLVI). The lack of Crocidura spe- 
cies could indicate that the shrew assemblage of B-VII/4 represented rather a cool phase (stage) of 
this period, but the material seems to be too scarse to permit so far-reaching conclusions. 


IV. PALEOECOLOGICAL INTERPRETATION OF SORICID ASSOCIATIONS 


Only the Soricidae from Betfia-localities are presented in the tables. The minimum number of 
individuals (MNI) has been estimated on the basis of the greatest number of the most numerously 
preserved element (mainly М, or M). The tables show also the percentages of individuals of differ- 
ent species and genera in particular localities studied. To reconstruct the palaeoenvironment of the 
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shrew fauna found in fossil localities, the division of soricids into groups established by REUMER 
(1984) (and modified by RZEBIK-KOWALSKA 1994) as palaeoecological indicators has been used. 
The names of these ecological groups (EG) are as follow: “forest” (marked “Р”), “steppe” (marked 
“s”), “wet” (marked “w”), “opportunist” (marked “о”) and “indeterminate (marked "i"). 

In general, shrews do not appear to be very good indicators of the palaeoenvironment. The dif- 
ferences in the number of members of ecological groups in particular localities may be also con- 
nected with taphonomic factors, eg. with different predatory species responsible for the 
accumulation of shrew remains. 


On the basis of the shrew fauna of the Betfi alocalities the following palaeoecological picture 
can be obtained. 


In general the shrew fauna of the Betfi aKarstic Complex is a typical one for the Early and 
Early/Middle Pleistocene of Central Europe. It reflects the climatic and environmental changes 
which took place in the Quaternary in connection with the alternation of the glacials and the inter- 
glacials. 


In the majority of Betfia localities Sorex species predominated indicating most probably humid 
forests environment. In almost all Early Biharian they were accompanied by A. gibberodon belong- 
ing to a similar ecological group. They constituted together from 46% to 70% of shrew associations. 
Among Sorex species the most interesting was 5. minutissimus which has been found in B-VII/3 
dating to a cooling event in the Bavelian interglacial (TERZEA 19952). This smallest of all Sorex 
species is a particularly good indicator of the continental climate and of the boreal environment. 


Shrews of the genus Crocidura are connected today with mild climate and a rather open area. 
The palaeontological data indicates that in the past they prefered also the same ecological condi- 
tions. During the Pleistocene, in the southern Europe their quantity clearly increased in the Intergla- 
cials. In the Interglacials they entered also sporadicaly the northwestern part of the continent 
(REUMER 1984, RZEBIK-KOWALSKA 1995). Among ten assemblages of shrews studied from the 
Betfia Karstic Complex C. kornfeldi was present in eight but mostly in a very small numbers 
(1.9%-4.4% of shrew assemblage). Only in 2 localities, B-X and B-XI, its participation was great 
and equaled corespondingly 48% and 30% of shrew fauna. These localities were dated by TERZEA 
(19952) to the Early (B-X) and Early/Middle Waalin (В-ХІ), otherwise to the periods characterized 
by the mild climate. In B-VII/3 and B-XII dating by TERZEA (1995a, personal communication) as 
the Bavelian interglacial and characterized also by mild conditions, the amount of С. kornfeldi in- 
creased in the first to 10.5 % of shrew assemblage and in the second shrews were represented exclu- 
sively by several specimens of C. kornfeldi (see Table XLV). 


The only representative of a ^wet" group in the Betfi aComplex indicating the presence of open 
water bodies in the area, was N. cf. newtoni, found only once in B-VII/3. 


The common and numerous group of shrews in the Betfi aKarstic Complex were the "opportun- 
ists". They composed between 1696 and 52 96 of shrew fauna. As they are found in cool and warm 
climates and in both steppe and forest environments, unfortunately they cannot help us in the pa- 
laeoecological analysis. 


Summarizing we can say that according to the composition of shrew fauna in the Betfia Karstic 
Complex the temperate climate and forest environment prevailed in that territory during the Early 
Pleistocene. The only evident warming of climate and certain tendency to the deforestation can be 
seen in the middle of the Early Biharian (Early and Early/Middle Waalian) and is represented by 
fauna of B-X and B-XI. The second such period can be seen at the end ofthe Early Pleistocene, but it 
is less distinct. It is represented by fauna of B-XII and partly of B-VII/3 (Bavelian). 


А cooling event in the fauna of shrews could be traced in B-VII/3 when Sorex minutissimus 
appears besides such boreal species as Lemmus lemmus and Gulo gulo. 
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